Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 07-235648 
(43)Date of publication of application : 05.09.1995 



(51)Int.CL H01L 27/10 

G11C 14/00 
H01L 21/8247 
H01L 29/788 
H01L 29/792 



(21 Application number : 06-051273 (71 Applicant : HITACHI LTD 

(22)Date of filing : 24.02.1 994 (72)Inventor : KURODA KENICHI 



(54) SEMICONDUCTOR STORAGE DEVICE 



(57)Abstract: 

PURPOSE: To provide a semiconductor storage device 
which is lessened in stress to a non-selective 
ferroelectric capacitor keeping high in degree of 
integration. 

CONSTITUTION: Address selection circuits turned 
common by allotting common addresses are provided to 
the second address selection line PL1 and the like of 
auxiliary block memory circuits, and when a first address 
selection line WB11 and the like are put in a selective 
state to turn a first switch device ON, one out of the 
second address selection lines is put in a selective state 
to apply a voltage so as to polarize a ferroelectric 
capacitor. A non-selective potential is so set as to make 
a voltage applied to the rest of the second address 
selection lines half as high as a voltage applied to the 
selected ferroelectric capacitor, and a non-selective 
potential is given to the second address selection lines 
so as to make a voltage applied to the ferroelectric 
capacitor equal to zero when the first address selection 




lines are put in a non-selective state to turn the first switch device in an OFF state. 
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its ±mmmm(D&&\z&mmfc*^'S^*fctef&£ 

tic, ±E^^^5gi]:/n y?WMm&<nW t <Z<OT 

»«Sfc:#LT#iIft:£ftrtLT Ku*WU§IIS*:«W\ 
m 1 KU^WW^IiRttllc SftTfg 1 y 

sur $ titz&mmi* \zm fo -5 m/£co « « ^ 
ft*: fc # iw»i«»^e>*5JB 2<dt v u^a«nic»3s 

5 J: 5 1£7 ]) T - i^MJE^x. h ft, fafr 
Z7V^~- i?9hft<n&\zmiR £ ftfcffl ^ o y ? 

m 2 ODT K u^aR|fto + <o 1 o^ril^ttffitc LT1R 
$ft;fc»R«tt*ir'*v'* l^W^C^i: 5 *«JE«: 

<dt pisxtrnv^xbti, ±mmi<ox^ y^m+n 

«b ft 6 <n m fjrB <d * <d i o £ «jK £ 5 1 o -e*> -6 
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m\zt±-jj<DA^ y^m+zinsX&mvm^mzmm 
ztixmumfE&mnzti. mw&mvKDm^ma* 
{&jj<Dx-<< y^m**ft\^xmfomfe<nm**ft<nwfe 

30 [ft^ioi ±mi-o(ox4 y^m+k lm&m 

_h|Egij^ p * iEiglUSgc^ft <b § ft 

i] miRxfim2<Dffl-7*y#ftmm9&$: 
40 r Y^*m$mk. y*-#mk. mif&i-kmmT*-* 
t MiE^-^i»tw^§ft/c^ 2 m^i: *^~rz>m 1 e 

«t«:#-*-6JB2E«*^i:Sr«^ MEJB 1 Rt/IB 2 

^tc^-^^l^^^ft, fltfE»lRt/*2<DBI^n 
y ^IEtilHl3ScoMIE^ 1 lait^^-^ftrlE^ 1 S<lfi*(c 
»27K^IKil^^, ttEJKiat/JB2(Oii] 
50 ^ny^Efg|il|IS<0«fE!B2E«*^O«»EJB3«««: 
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mmm Rtsia&ojtfflejB 2 leigm^ (Wis 

« 3 4 «nm i mens 2 91^ * v 9 iBtem&^iiij 
BfB 1 sb«**o fflrcs 1 Rtm 2 ««m k wiem 2 gij 
y d ? fEiatniKco «riE^ 2 iBti^^-^striE^ 3 &x*m 
4mmmt\^ mmmim7'*y?mfe®&<Dwimm2 
mmm^ t mmm wfwt vmm%<om^% 1 mi 

tt+S - ,k fcM»i-6fc«>©*«fc ft ft«p 

[0 0 0 1] 
[0 0 0 2] 

[«§*^a«] w«aft«jf(ofc«)^. H3 2ir*-rj:5 

(ai^vfr) ftKttfc¥*tt««asfc5o -co j; 
5 ft¥8MMSHt-B8 bX. 4#lfi¥4 - 9 0 1 8 9 ^« 

[0 0 0 3] 

*3i >-c«?ft Lft i+ft e> ft v <Dmmm<o hz^t 

[0 0 0 4] £*>3&W<&Btt«\ SI«WftiK*aftftBI 

ftftS«Ufc^»Btt»«ftil«-*-6Ci:^*>6 0 r. 
<o*W^«flBft fetJ^tw^co^^ S Wi:«rSft«f»tt. 
*W *B»fl>tt»*3 X tWBW-HB^ W 6 ft 5 & * 
5o 

[0 0 0 5] 

[RHfttfft-rSfcfc^S] *«^*5V^TBB«Six6 
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«»a>e>ft esii^n s/^ietstiiKftfflx, »m^ny* 

1EtilHlK<7)^lcor KU-Xal^ldfi^tl-ettSftST 
KU*ft«0ST, ±IE*»^e>ft-5BJ^n y^|E«® 

ftW5aTT*a{ts4x^r Ku^»«iagsft»*t, is 
icot b*isxmfom&miRvtmz£tixmi<ox'< 

pisxmRffi<D*<Di^*mfcwm\zLxfoffinfc** 

y*i/*izftm&±CZ> <fc 5ftmJBEft^^. £g<9 co^2 60 

ft £ tifeMRl* * ^ y< is 9 \z.m t>Z>mJ£<n m$*ft\z. 
ft 6 J: 5ft#a««tfctciU IlorKu^i^ 

gft:^ > * ICJbP 6 SE^ « ft & X 5 ft tm 

ftmffift-^±-5 0 

[0 0 0 6] 

BI«* : ¥'Y^^^^ffi*^)fl;«ft«fi8-t-5JB2or Ki/ 
20 ^ISII^LX, «»*^»LTlooa«IUKft«9! 

l w tt«JE is IP t> ft V > C tl h mm ft * ~Y '< is 9 \ZL%t 
[0 0 0 7] 

%W<d 5 ^flfe<oft*Wft t^^«»ft«^(-KM-rtt 

mffi^i^cmffift^x-6c 

[0 0 0 8] 

hu^fta*«t<ffi«-e#5 0 

40 [0 0 0 9] 

[»Hft»ft-rSfc«)^a] *jB^*3t^TBB^Sn« 
^W^5^fife^SWftfc^(DmSftffimt-KW^ix 
tf, TIScoiit)T-fc6o -Tft^^>. _blE*»^e>ft5BJ 

7*y*&»mi&<o5^ &mvik ztizt><D\^nmi 
<d*4 *rm*&frLxm&m»**'*is*\zftm&& 

C5 X 5 ft«E^»5l^5>(wft6 J; 5 ft^y T-v — isM 

s/^iaigiuK^ i co^>r y^iR^ft^-^ttffiir 
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[0 0 10] 
[0011] 

[0 0 12] 

Z>^tfrX%% 0 
[0 0 13] 

— MMM<d— S5;/u v?m&^£ti. m 3 left 

im<D¥mftmtii±\z}6\,^xMf&£tiz> 0 «x-ii, m 
osfetii mmy-hmmftm&hv^i/x* a 

GFET) OMX^V^V^o 

[0014] ^(Dmmm<D^mwmmmmn, s v 

^y^n^Wt^ ^r^iic:2ffl(7)p<^ey 

8fi(D7-^ffi^DIO-l^V^LDI 

[0015] loco^^ey iy^^ x ^^y^o-^ 

BL 1 ll^$ttXt^«t 5tC, 2 0(7)iil^^ey^n-/ 
^lEttlHlSSSB LltSBL 2^(tibtl5 Q 1 ocogij 
y^ffitSlHlBSS B L ltcfl. loco^-f y^MOS 

fetth^ *ti^ttLxm%cmw> mmxte2 
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m) rtbtitz&mm&*^s<i>'?Q2 i qio<^ *h 

^*ffi±(DtLtb\Z.Wtrthfoti*-< 7fMOSFETT2 

l^^^^ti^WilEtiiiiK^mfi^^^ti^o -f 

t£t>h^ 8#^Jbft6£x-*j®D 1— D8l^>Pti£L 

[0 0 16] -^TfOiiJ^n 5/^|Etg[HlKSB L 1 tCjoV^ 

1 l\zy~ h^*ill^^$tlfcMOSFETT 1 ltd 
f^£*lfc8ffitf);^ i/fMOSFETCMLT, d 
10 l~d 8<^-*^s2tfib;ft6 0 ^f)W7-«d 

1~Q8, Q9-Q 1 6<n-jj<7)mm&mf&i-z><> ^(O 
mm&ixn, ±m^-*m.d i~d s^mmat, _hie 

MOSFETT2 1 l^iX^Ztltc* h U ^ Jh <D fz #> <D 

MSD 1 Clg^£;tx3 0 ifE^mti^-V^v^Q 1 
-Q8^r«^5fc*!)(7)ftfi^(DmffiP 1 lrt^iil^/S 

sax6 0 c^tip i n-±m2(DT h*u*m$imt tt 

-btax-^i^d l-d 8 <tii:3^6J:5l-gE©£;H3 0 
20 HiP12li, i«lI^t^^Q9-Q16l^ 

*f/5LT, ±iss^p 1 1 iz&AsxmmztiZo 
[0017] ±iey^y ^bli zmfti-tztikJi 

mi<nr v*\s*m$mx'hz>y- k^h ^§wb i 2 

h^*altcS^^n7tMOS FETT 1 2 fcftS 
$ixyc8^^^-< ^/fMOS FETtd^fJC&bX, d T 

is* ql-q8, q 9 ~ q 1 6 CD—Jj COm^^*^-T 
30 ^> 0 wCDH^JX^. JiIE-t'— 1 ' -d8' coftH 

StCKL 1EMOSFETT 2 2ld{t^$tlfc^ hl/^ 

Kattf)fc#>tf>;*-r ^fMos FET^tt^n±ie^^ 

f*:^r-r/> 0 v'^ ql-q8 S:fllfiK"rS^i«)(^te*<7>«ffiP 

l 2!fts#iiic:*riiSix*o C(OI6pi2^ ^2^t 
K^aJU»i: LT-LIE^-^iBid 1' -d8' i:B:^ 

-r^>j: i\zt&<nmm»* q 9- q 1 6^«^c 
-t&mcDT b^^mnmp 2 2 t^-csaasKSo 

[0 0 18] o£ t), ^^yyn^BLlll ±IE2 
40 o(7)gij;/D 3/ ^IBtSlnl^S SBLli:SBL2^\ * b U 

<^5fc^l^ l2©7K^IR»T^SlgPl 1 
t P 1 2^t>*P 2 1 t p 2 2(^T Ku*Slt> ant ± 
TM»X*lii<, ±d*5>)Bti t 2<D£ SX^ 

[0 0 19] ±B3BR«#*ir'<i'*Ql*tt. -tHS 
5(^2o(7)mild l&tfPl l^*3S»m(*:Sr^AyTS 

50 x-rsctpt-gsB-t-s^tT^^T^^o 045, mm 
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d lRxtWRP 1 1 *:»*»■ te**U 

RISK*** ^WfraiEJil-fcMtS^M^W^^EBtw 
[0 0 2 0] z.<DMMmx^ ±!BBI^oy^|BlgiaK 

SBLl^SBL2|^fC, i2W7 Fl"*»*U*T 

*i^^-hPLiics«t6o ruh-. mjj<nm2<D 

T K^lJU|T?fc6tBp 2UP2 2 teller KU 

Ts ^li^*!^^- hPL 1 4: PL 2fcl»L,'T\ r 
Ku^SKRIUKi: LXO*ii:/u— hi® K9>f'<P L- 
DV 1 SrKJ+So 

[00 2 1] C<DJc?^J*£^5c£U:J;'K 

^hlK7^^PL-DVIl IfiW^2 07Kl/ 
XiltR#iiXfc5ffc^<7)m^P 1 1 — P 2 2 CO If iy^^ 

[0 0 2 2] ft&COft^^ LX^$ttX^5^^y^P 5/ 
TV^^-^y^ta y^BL 1 8 IkTfB L 2 8 t N ^(OlK 

\zmm$tix^z>{ik<D**; y y ^ t>iRi«*«fi8^ * 
[0023] Yti/^^Ysw-nt ±iea^-*«s 

«RWC 1 I O- 1 ^tt^n5 0 

MzM\^XfrfrZ*bi'X&mffi£&Z>tiit>\^ ^ift 
fflO^~*j$K#LXt>#£&^ (R^ffiU mmv 
o ^^(^mjEV o / 2 Sr*^^*^ iy^MO S F E 

[0 0 2 4] 219 7eoo-r-^*T-D IO-2-DIO 



(5) #H^F 7-235648 

8 

x — ^ffiH^D I 0-7l;i^SLfcY1r 1^ h 7&U*#£ 
&^/^WL[ElBgRWC 7^jtmt LX^^ix, ffitf) 

[0025] ±iB^^y r u-^r^co^^ey 5/^0^ 
myis-hmPLim t^-^wb-dec, p 

10 ft£ 0 X^7Kl/^f|fXA^ TK^S/77XA 
BSrilLXT K^7 ^[nII&XALt^9 &£*L5 0 
±IEf^-yWB-DECtPL-DEC(j:, 7K^ 

X, -I©B^>-^r^|^JEU'C»17 KU^IR 

[0 0 2 6] ±EYtU^^YSW-l-YSW-8(7) 
#^5/fMOSFETil Yf^-yYDECCi; t) 
^-<7fM»$K6o YS7Kl/^fIfYA^ 7KI/ 
20 ^5/7rYAB^llT7 K 9 3> ^H13§ Y A L tC 
Bl!9j&*;ft6 0 Yr^-^YDECfi, 7K^7yf 

CfcURjRU 7*(7)^«y ? -^^tCfi^T^« 

[0 0 2 7] SJPIhISSCONT^. IttaimEEVccicJ: »9 
##&*«JEEVo % ^##&m/EVo/2^fcB^<^ # 

t^/^wufs-^-R/wi^/cux^-r s >?m?r 
30 /cE^&^L&i>&©jy ^Ui/v^oL^s (xf^^K-y 
^•fe^»^i»»#5&*^<y yT^mm&tttoi-zm 

[0 0 2 8] gUlctt, ^*)MWK«£¥»#fB«3£B 

XH^^^ttXV^o IrIEIW:. lo^^li^p^^jjs 

fc^J^^$ti> ±I2!212co loco^^ey y>a 
40 »j£UXV^ 0 

[0 0 2 9] m2<D**rV y^^m^M^h, SI 1 

tt, 117 K UXl^»[^$tLJt 1 0(7)^^ M 
OSFETt * h ^^B5ltmEEtt*&j8StCjg^$ttfcl 
h l/Xffiitmv)*^ ^fMOSFETi:, ±IB# 
^-T S F ETKt-fifeiS§nfc 2o^3|gl#:^ 

ir ^r^tf *ffefB«IUK J; o X«^c $ H 5 <D t^^ 
L, 01O^^y^P2x^^BJ^ns/^|E«|ElK«!|l 
50 7 K^lRHl^SftfclO©^ y^MOSFE 
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\sX®j±m<DX4 s/fMOSFETi:, Jb!e£-;*-f 
MO S F E TfflCgS* 4 O^Rlft^r t 

[0030] BiHi-*3v^r, «^rsjJ-^l9-e^Stt^^ 
^-^IftD 1-D6 *ftfc»ft«J:5fc*J*Sftfc 

^yfMosFETTi n$&ifri,xmmtsivtz.±m 

^ix^^I^t^j; 5l-IEfi$ixaSB2<Z)T Ku-*il 
tR&i: LX^IiP l 1-P41 jWBjfcSjh,*. -kfE* 
^ixfMOSFETTllf(Dy-hli, 17-^0^ 

^»Rj»wb 1 1 b-ftmzmi£$tiz> 0 ^<ommm<o 

BJ^os/^ISitHIKSBL ltt, lo^yfMOS 
FETT1 1 ?W LT 4 O^Silft^-r W 

[0 0 3 1 1 WcMRSixfcvv&s, !7-K^py^lR 

*Hwb i sgiJf Bogaj»jfT*fc!i), y-> 

V ^^MfrbMl&ZtlZo *>f yfMOS F ETT 1 1 
LTSJKSJxaBJ^n s/*E«leli»S B LlftCD 

6 <t 5 Iw^ft-eh, 6&a>£> ft 5 &J!ifi«Ui tw i !9 fl^ 
fi££2x6 0 ±1591:7 o ;y^lEt§HJ8&S B L 1 — ^ 

Jft^ffiiH^tt, * h l/^KihOfc^cO^-f jyfMOS F 
ETT 2 ll»^K»te>n±lB<0^ M^^B6Jh«JEtt*&j« 
S D 1 K:g^£tL<5 0 ±15* h U-xKihCO^-f s/^MO 
SFETT2 l^y- Ml, ^^iDBl 

[0 0 3 2] JblScT)^ h U^B6Jhf|ffitt^j»SD 1 fclj* 
LT#»»lw"F«0>BI:/ p s/ ^ IStStUSS S B L 2 as«/£ 

ETT2 2§«{t^ W-F«:7-^^Py^ 
»DB1 2ld«jHStt5o ±KIK*rt^j«il»-C«Six*: 
±7-^lDi-D6i:, ^rti^fiftSJ: vl:«$n 
fc^-T s/fMOSFETT 1 2*S:^L"C*jRSjxfcT 
ffla>9l:/n <y*15tt[H]fcs B L 2 &*fifci--5^-*j|jL 

IRUt LTOSSP 1 2-P 4 2«$tl6 0 -t L 
X. ^-^H^TfflJ^KJt^ttfciia^^ 77MOSF 
ETT 1 2*j£tf>y- htt, !7-K^Py^aSaiWBl 
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«WB l 2^»«LTBEBStt6J:5«wKtte>ix. ^ 

[0 0 3 3] ^(OH^JXH, JilBffl^ny^lEttHIK 
SBL2(DlffiP12-P42|i, K7>T ^©JlCfct >T 
«STfpI^JS*§iX'5»JKiEi»PL 1 ' -PL 4' 
10 T#ii^U- hJftPL l-PL4(Cl«j|«Six5o -CDS 
MPL1' -PL 4* tt, *flcWJ|»SHftV>^, 4 

[0 0 3 4] ±12 4oO^Ii;7'V — b$U2, ^feiiT'V— 
h^P L 1 P L 2&t>%fcil:7 0 l hiPL3^PL4 

<D2mzftrtbtixmm$tiz>o ^ii:/^- k^pli 
<?: p l mmp 1 1 , p 1 2Rxfmmp 2 1 , p 2 

2M*Lfil3B^S^ *i/U-h*PL3tPL4 
tt, IgP3 1, P3 2Xtf««P4 1, P4 2 

{$ K?^PL-DV1 WPL-DV2(^tlJM^ 

PLlMPL2^UIiPll, P12M^i 
P2K P2 2l:fite,n5o IPHS^ 2m(c5xft«bti 
«&0#il»«§j|xfc«£p 3UP3 2MP4 1 t P 

4 2Ktt, T«fciB«*iifc*ii^u- hj» K9>f»<P 

L-DV3^(J?PL-DV4 ^) Hi Aflt ^1 5 § @ (D|B 
«Uf KJ: t)«fig*^#ii^ hiPL3WP L 4 

30 [0 0 3 5] Z<D£?tmf&b-t <5 C <h 1^ <fc 9, #gij^ 

MS (4o«S«:^t^'>^ ^olit^^f) 

y^^«EKi-»LTll«W^2fi»te«-fixtf «t 

v\ rcoj: 5iw-f 6- tiaox, ^^tyrKH^ 

^^«[USSco*^ffilc#^ ITltv^t £rlHJi£§ftl^ L 

[oo3 6] ob4^w:, ±m*mftmmmw<D&z&& 

ttcoSKSr*DS-&6B£ES:Vo <b L, 
Vo/2-ett»«oKiR^4i:4l>t<0i:t5o 
50 [0 0 3 7] il^yn^^BL 1 1 <DiItRIij:/u y 
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* S B L 1 <D*4 ^fMO S F E T T 1 1 V«3^^ttffi 
(ON) 1^ ^-f^fMOSFETTl 2(it7«i 
(OFF) H$ti6o £*ifc«fc«K BJ^D^^IBtSdiaS 
SBL107-^dl-d8it -ttL^tlJ&S^T*— * 
iD l-D8^«J«E$ix-5o Ctf)<!;£ x ir-^lDl 
-D8(D?h. ±T-^lDl^M$tiT, 

mft±f-*ffiD 2-D8 tdfiV o / 2 ^{&j££tt6 0 
[0 0 3 8] _L!Ei!tR&]:/n >^ SB L 1 t^t^X, ^ 

hiPLlClEVo (Xf2 0) f&co^il 
iR^il^u- hijftPL 2|:|iVo/2«»^5o 

[0 0 3 9] CfltCj:i9 N lR|l^ny^SBL10» 

hm^p 1 1 t&mn<D^-?md 2~d 8 £x«/iK£ 
«-r a Q jiiaa«o^-^»d i k&mvi<D-7i<— h« 

ffiP 1 2 ^X«^$tlfc^m*^^^V^Q9(C^V^ 
±iai^#tClVo/ / 2(Dmi£L^J!jD$tL^V^^ 

BBM-S-x. e>:h,5«JEj&s V o / 2 ^l^mfi £ 4oX»S(0 

[0 0 4 0] HR^o^BL 1 lO^cO^il^iij^n 
2<7)*-f ^fMOS FETT 1 2^^^-^jR 
Wt (OFF) id, ^>f^fMOSFETT2 2|j:tytt 
ffi (on) li$ns 0 rtt^J: ^iB&OBJ^cis/* 
IBtStelK S B L 2 <D"r — 1 * -d8' 13, ^tl^* 

tl&X h U*|»Jh«/EfJ«&JftS D 1 Cii^tLTllEV 
o/2M0$H5 o ^tLtdJlO, ±1E:7'V- h««P 

n^Pl2^Ift:^J:otVo (Xtto) (Oi54 
®£^W$ti6/U'-FfliP 1 2KKttfc*t63ft»t 

±iE#«iRtf>7*--**ftd 1 • -ds' ^ #ssro> 
bmmp 2 2 tcoFBi^w^stbfc^Ks^^^^ 

<Dmmfakte^xfrM<n&fcfr±Cft\,^fr*)t)\ vo 

[0 0 4 1] ^iliR^n ^BL2 im ±7*-* 19 
Dl-D8^ ^ h U^S6Jfc«/E««ej»SD 2{d»Jtt* 
tl6^^$/fMOSFETT13, T23, T14W 
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T24*dSt7««ti^ ^n^^r-^id 
1" — d8" ^«H^b^t^-r^^-v— i^iamcj: t) 
0 vcoj: 9 ici-t* >r x*?-Y — i?£tix&*) % zf^—VWM 
P31-P4 2ict>o v&mii£tix\<^z>tdrtx%>z><r) 

[0 0 4 2] [g]5{cii N *tii^»f^ttt^tBLi(if^S: 

10 jftx^w- J; 5 4 v o xia^iR-e^w- <fc 5 & o v^«j&$ 

tt6 0 :ixWLT, *lR^i7-^»l:«:Vo/2 
HjRx^1-J; 5 & 0 vxn*H^t«t 5 * v o 

[0 0 4 3] i^WW^/KU £^-**9tf>*X 
ajRSftfcfc^U:**, HISX^-TJ; 51- (a) GDjfflPigV 

20 ot-yy ^u— hmmaso vi^nx^ 

* *s 2 frfflgt Ztih $ UX\XW&M\^ ± C ft 
(c) wj;3i:M$M±7-^I^u-h 

-r^/v{c^v>x^, «^if"^i^i--hii 

[0 0 4 4] ia6(c(i, ±fBMtR^n *,?ft\Z&rtZ>m 
«Bl^n ^SBLl ^f^^Mi:I^aiL* 
«:KM"*-6fc«)a)«ttRjg|gdS^SttXV^o 

^77MOSFETTll^ty«ilI, ^-^M^r 

40 SFETT2 1^7W(^^ 0 CttfcJ: 0. »ft 
Stifcx— ^j»d Udtt^-r — ^jj*(D^tRm/EVo (X 
«0V) *SBttPStL, tt^JBR^-^jlld 2-d 8 Id 
«*a^^'7 f --^»0«JEVo/2^Bl*D$*lSp ^ 

t), ^«-r-^^d 1 <!:51^(7)^u^- h«P 1 1 tcoH 
5 0 ffi^R«f*:^r-r^^^tCttVo/2^«/EL^HJ 

[00 4 5] Uf->f ^ /K*tt, ±IE(^ cfc 5 IC^- 

50 ^iSlSr^-^jBtClftJRSttS h7^7 7 MOSFE 
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tti i&*isftm^ hi-^m±mmm 

J&$U-g^£*l3 h 7 >^ 7/MOS FETT 2 1 flStf* 

mmx^~t£?{z ( a ) ^Bvowyft-^ 

wR*BJiS4i:fct>(0-e4>ffi^5Si«Sr (b) co»IHT 
ct5^ffi^te*5c^M-r^«)Jc % ( c ) 
m$i*:Xi>k<D#;m\zm-to tut, 5 I- 

[0046] si7tcfi s ±ea«^py^rtjc*jf+s# 

h7^77MOSFETT12^t7W:, y"— ^ 

MOSFETT2 2»y«||:$ix5 0 Ztl\Z£Q, 
7*-?Mdl" -d8" lwttVo/2^RJ*PSttSo f& 

tv ^iHiRgi]:/* 3 ^^SBL2 (w^ol^X t , ^£&#0* 
liHS^ffl Lie J; Sy*-* ^R^tciff 5 i&*B*U: V 

dl" ~d8" |I|iVo/2^M$tlTV^^f)^S 
[0 0 4 7] x-^cOl t OiC/SCT. J:1B«JE0>EP*P 

l ^^5t^l-»UXco^^^^tT9 J: 5 t-L 

Tt<fcl\, o£?K a*©-ft»*lEPROMfWi 
5/ V<oq>X0frb\\z.m.7LZ>y?y h 5 

[0 0 4 8] o£«9. »l@B^?g*»!B8tJB2[Bja(0 
S^^SSrat-*5V>T. ±IEh7VX7rMOSFET 

«rU ffn0Ba>m*»P*fcf+6 "0" 
l-li* IS^ti^T'U" hj»^Sfit^vo/2 0J: 5* 
^31^u^/^^0V^J:5^il^^^{^bL, C 
i: l^i UTt - v o / 2 (7) J; 5 ^^IR 
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[0 0 4 9] 3l#^xfr;b;}x<5Sg2[i]@<7) "1" 

a*©i:sicwc, a^*ix6»2 17- vm<Dmm*o v 
a*e> v o i^»b u y*-^jft^«ffi^ v o a>e> o vmt 

ttlttlEi:f±iB<0«4^*#ii*mfiEV o &mu£tiXft 

[0 0 5 0] (3 8 1^2, -hBE^*fttB*i611©»#ii* 

10 ^^t^6o RBI^*5V^T«, IH4co^^J^P1f 
IC^^O ^BLl 1 ir^a«^D ^BL21^ 

[0 0 5 1] C(D^J6«»J^43V>T«. *1R^d^B 

X&9. l^l^n ix^BL 1 1 $U(vlo\/^TteM!ElH 4 <7) 
*«6«i:lRlC-C*>S^T*ittMS:«ll6"*-5o 
*BL 2 lfiljd^X. * h U^B6Jh«JEW*&JftSD2 
l-*f^U7t^-f iyfMOS F ETT 2 3&CFT 2 4^£r 
^>#C<i (ON) lat, ^^5/fMOSFETT23 
20 RTfiT 2 4?©y- KM ^&&C0— «l:Vo/2 

S£EtlW1Bco<fc 5*0^P>^D s^rto?*— ^j^d 1" 
~d8" i:PLmte^Vo/2icS:^i-5o *>s^«, 

^il^^n ^BL21 Xte* h l^KlLWEtiyt&J&S 
D2leov&tft#&-r£ < fc ttli^CT^Lz-h 
IEt>0Via-CtJ;v\ r^Jip^S^cj;^, ffilE 
©J:5I:t-^S(11 b -d8" My^*?^ — v*HJ& 

30 tiX^Z<DX\ #mfc<nfoffini£*V'<>'*\zfafaZ > x 

[0 0 5 2] ■9fc» % 5 
^-I»|(7)-a5/D S/*@#^£ tl. (Hi Old 

IH9{c« > ii 0 k<Dtam$:9it>MzirZ>1zit>mi Ot 

-nsm\^xmfrtix^z> 0 
[oo53] z<DMMMxn, * h isx&5±mi±m£B 

t^tllZMlfclsX^-fbtl&X^ 5/fMOSFET^f 
K&£ft6 0 o£9 N loco^^ey /p^bl 1 1^2 
40 0(?Dl!|^p^^|S^lEl^SBLl tSBL2\Zfttfb 
tl. 2o(7)gijyn -/^lEtSmgSS B L 1 t SB L 2 
t^T^U- htflP ll^Pl 2^.U?P 2UP22^ 

2 Rt/H 3 ^(DHJfi«ftJ ^ Kl«-c*>6 0 
[0 0 5 4] r^Mtll ±IE^J: 51-^ h u-^B&Jh 

m/Etfcif&a^ tt t gij ^ * j/ ^ (Or- ^ m t zmm-r 

50 [0 0 5 5] Ell 111(1, _k|E[g]9 <tE)l OtC^Sn/c 
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V>Tte. iliRz/n^BL 1 1 ^^I«yP7^BL2 

[0 0 5 6] z<nmm&\x*ttwim<D£?\z\9]&<nffimik 

17— K^a s/^IWB 1 1 tfu r> l/-<yHr$tli:x^ 5/ 
fMOSFETTl l^Sr^ttlBt;:, #jtiR§ij:/u ;y 
^SBL 2<D-?a ytV — K$IWB 1 2 l/^/KC 
LT*-f 5/fMOSFETT 1 2 ^Sr^Vtftilr 

[0 0 5 7] ±m<D£?teyy^-r-i>j)mT-fZ>k, 
m$iy o^BLl 1C04 1 cDilJRgfj;/ p y ? ISttlHlK S 

bl 1^5/fMosFETTi i^n*>vtm (o 

N) ^^i/fMOSFETT12|^7tt! (OF 

f) ic£*i6 0 ctL(ci:t), mum?* y?mw\m&s 

B L 1 GD^-^jj& dl-d8ii, ^ti^tifr^-fB 
L 2 COv^— d 1 ' -d8' fc£. fif|BlD4 <h 

^ic^vo / /2i^^$ti^ 0 mmm4 tmi icon 

d8' 13, * h \y^V5±m<n^^( jyfMOS FET^ 
IT V o / 2 tl5 WI^M LX, 

mi Kommm^^^xn. 7-«dr -ds' § 

laot, r-^ldl' -d 8 ' (7)lf^Vo/2l: 
[0 0 5 8] LTs ±7^iDl-D8^)5^ £ 

0 (XliVo) t>mMs£t%Z> 0 ftll^^il^±^-^j®D 
2-D8twfiVo/2^^§^^ o ±|B^g«j^n>y 
^IEtg[HlKSB L 1 l:i*5l>T, /U-MliPl l^i 

mb^fr^tt^i:^, h^p l ldlffivo 

L 2^0^e>Vo/2^i9j^^^tt6o 

[0059] ztii-xv, mm\7*y?mm®&sB 

1 i<n&mmfc*^'*^*Qi(D\ifnmmm\^ vow 
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- hmmr 1 1 ir^^c^^-^^d 2-d8 t(Dm\<i 
Mf&$Htc&miR<D&mm,fc*c-Y'<iy?Q 2— q 8(nm 

10 <ip 2 1 ^^r^ic^^ti^^m^^^^^^^Q 1 0 

2(Di^®fi^ox^^jSte^^i:^vN^^^\ v 
0/2 <n x 5** v \s*<Dumtt£Z>mi£f)mmMr%\z. 

[0 0 6 0] m$l-7v s/^BLl 1 C0*C0^il^I«J^P 
^^ie«[H]3§SB L 2C0^-f iyfMOSFETT 12f 
tlJiiett^^^L^^^ffi (OFF) 
idl' ~d8' ^Vo/2^^LTV>6 0 midJ: 
«9, JblS^l/— hlliP 1UP1 2(7)^il>ft:(cJ;oX 

20 vo (xii 0) (Dx^^mfE^m^n^>y p i— hmm 
p 1 2&^%mffimfc*^^^*\^te\s^xi>, mmm 
<om\^v 0/ 2 <d x b &mj£ ^mn^^^^^m<D 
5Lmn±cfo\ &tc, ±m#mvi<ny-?Md 1 * - 
d8' ^ &m$KDy p u- bmmp 2 2 txmf&ztiti 

m& t * ot^SwM»4 Cft V ^ ^ 9 £\ Vo/2 

[0 0 6 1] ^p^BL2 KU ^-^jft 
30 Dl-D8^ !7-K^niy^iWB2UWB2 2^ 
p £7 U^Vk $ti5Ci:^J:t)^-r yfMOSFETT 
13WT14^7«i<?r^^ ^^^n^/^B 
L 2 1 ft<D7*-?m d 1" - d8" ^te. ^lr®(5g^n 

5tw^^^^^-^$nx^«9, /^hI)iP31- 
P4 2idt>0 V^f^l^P$tLTV^6fcttXfc5^T^ 

[00 6 2] m 1 2 1^ _b|S(El 1 1 cO##^ibf^ 

J:5^Vo (X^^T^-TJ: 5^0 v) ^«*&*tt 
50 £fc, mfc7*y?<o^(nmm.<r>-7\s- 
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[oo6 3] Mit^^/K'ii, ^y^-r— 

HHT^-Tcfcpl- (a) (OWlVoli/yft-^^ 
*u ^u- hiE^o v\-£thX\,^Z>(nxftm<VRm> 
£Dfct>OX5^i-#?m»£: (b) O^Xir^T 

icjz^^^te^Tc^^-rfc^i^, (c) o.t^twii 

^mm<omjEnmmm^^^tmmi 20 

x&5 0 

[0 0 6 4] IUI 3 left, il^^P^/^BLl lftt^ 
iHR§i|:/p 5/^fEttlH]S§S B L lXCO*#i£^ftfE^ 

6, ^iZ^IM^A-Xfi. ^y^^-^r^^tt^ 

tiTftrlEco J; 5 ft V o / 2 <D -f V 7- ^ - isWjftffif? t>ti 
0SFETTii^tyW:$W 0 cHi^J:^. il 

(XteOV) ^^D^ix. i»«f-«d2-d 

8 {ete^ii^o^-^^mv 0/ 2 fh 
5 0 7^i/-hi(?)iE^ ffrismi 2 ^^xfe6 0 c 
*xK:J:«9, iliR^-*$U 1 bWU<o-7u- vm? l 1 

[0 0 6 5] R^tiiLf->f ^yP-eti, T/y^-v^ 

y^7 7 MOSFETTl 1 tf^^tKffil- £ *l<5 0 illR 
£tltcy"-?md 1 m^X^i~X y \Z- (a) OOffl 

(b) <DMfi$X±>XT>y\Z£V)'t>Xi-Z) 0 ~<d£ 

(c) coj: 5KS«$ft*x-*Jfti:/V- hllioS 
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[0 0 6 6] Hi 4^fl, >^BL1 1 rtt^ 

*xtfR^tH L-^-r ^xte, ^y v^sara^Kw 
f> ttx Miao J; 5 ft v o / 2 y ^ — i^nf^i&sff fc> 
ft6 0 ceo J; v^yy ^ir-^MIIB^jRT-rst, mflE 

MOSFETT12»7»§W 0 ±1E^y^^ 
-^IdJ: 9, v^-^lgd l" ~d 8" ir«Vo/2^ 
«f**x6o ffitt. ttlBBIl 3 i:|^»T?*5o Z^L. — h** 
0#i!fbl3:J:oX. ^iliRBJ^P^15ti[e]&§SBL2 

±IEcOj; pi-'x — ^i^d 1" —d 8" [rfiVo/2 

dSfiH* $ ttx v * 5 a> & #m<n&mii±± 
[0067] mi 5\zn. _h!em9^mi ottztut 

m&mw^&tcfr<Dm&m&7F£nx\,^z> 0 mmizis^ 

Ttt, jBSWp ^BLll <b^il^^P ^BL21 
l^t^^Ql^[^l/>T, ^Si^SKSr^tS* 

[0 0 6 8] c^HJfiW^/y^t-^F^l^v^ 

fc. *S«Bl^os/^|E«|HlilgSBL20!7— K^ny 
^iWB 1 2^|H«IHtt^Py^BL 1 l^SJRBI^ 

p ^istiiEiggsB l i <z>!7— K^Dj/^iwB in 

/N-f U^^iw^tlX^-f 5/fMOSFETT 1 1MT 

I2¥^i:ty««m ±7-«Di-D8^ 
t 5 — ^j»d 1-d 8S:t>*x-^jSld 1 ' -d8' ^rVo 

/2^^y^^-^6 0 

[0 0 6 9] ±m<D£otezfV ^V — i?i>mT*tZ>t^ 
mVt-JvoyfBL 1 lCO^O^iltRS'J^P 
SBL 2(7)^>f j'fMOSFETT 1 2 ^Ji^^fi 

(OFF) lC«lt)jft^X^il^BJ^P$/^|BltlH]KSB 
L 2 (D^r — fffi d 1 ' -d8' l-V o/ 2 
6 0 te^SftlEmi 1 irlRj«-e*>e^-eKWSr#nSi-5 0 
-<^MX1i, il^^P '^BLll XCOil^giJ^n 5/ 
^lEtlclHlKS B L 1 (D!7— h7p^^IWB 1 1 £r;*^e 
y f /^MffllZfrtc^X/^ is^Mz-ttitfXi^b 

[oo7o] **vT?~t*(nm\^mm^fr 
^ov^x%^-r6o ±iE^*a««Evo/2fi, mm 



(11) 
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#9, mffimft^v'^fnft^ftmkmftkntxT 

[0 0 7 1 ] C(7)^J6^J(D^»«:|St6^B^<t 
ptC. lo^X^5/fi^lTmi (8ffi) 
®{£*^/^*£B^U ^-^j^^N* (1 2 8*) 
k IT, 7 P L^-htftl 0 2 4*i:Uca^ ^SPT*#S* 



o/2co^ h ^**tmirZ>kTk<D$k 1 co J; 5 KfcSo 

[0 0 7 2] 
[^1] 



m/r-t m i *2&e i ^* i i i \ 



mm /mtsi\ n-i n-i 

ro-r} ^3HR/ 8#i I m- 1 | M- 1 
*3HR/*3KR 0 NM- 1 



#msi mm /#sir 



N- 1 

I o 

0 



N— 1 
m- l 



N-mOl/B-1) 



[0 0 7 3] Sim tt&<Dlt#>\^ »BHip4-3 3 ^9 0 1 8 9 ^$ftCQ J: 5 I- 1 o^^-f S^I-tt^B^SI 

C0£^*&« (tfcfcl) fcU M?3-3 6 7 6 3f mHtt&mtiLk ^tci><D&'&X&ffi («* 3 ) fc^6 0 

5 I- 1 o<^^mft : ¥ir^v'*tc l oco^-f [0 0 7 4] h ^x&mikn, ( l ) fcv^ 

^&Rttfc («6*2) #Hi¥4-^ L (4) fc:*S 0 

h l/* = (N-l) + (m-1) (1) 

$£5kl<Dm±X h^ = NM- 1 (2) 

^5l52c7)S^:^ M/^ = N- 1 (3) 

ffi*3(OS^h^=l+ (m-1) /N-l) 

+ Nm/(N-1) • (M/m-1) (4) 
[ 0 0 7 5 ] tt* 2 li#tS**^ h ^^(Ofi#Jtli, ★ ★#C5£ (5) &1>L (7) \Zt£& 0 

*»W^«S#lfc=l+ (m-1) / (N-l) (5) 

t£#l<affi*tJt = (NM-1) / (N-l) (6) 

«§*3(Dffi»lt=l+ (m~l) / (N-l) 

+ Nm/ (N-l) • (M/m-1) (7) 

[0 0 7 6] mm<D£ o |CN = 12 8. M= 1 0 2 4. 4 <D X b Id 4 oCOgj^n y ^ fElft[I]8S#Wt ^H-5 0 - 

m=8 4: ^tcWs&<Dl®ttltn. «6*2(OUC»LT. * iXl:»j£LT, 4 0(DgiJ^cr ^fEittHj&S B L 1-S 

»wr±i. o 6mkm£mc\ztez><D\z.ttLx^ bl4i::;^t#/si-64ocd:7 p u~ msp i i > P 

<tfi£*3te, 1 0 2 5{g£*£ < 46 0 ~<D-tfrb, 12, P13, P14MP2 1, P22. P23, P 

^^yr^t^^I^^ti^MIMt^v'^ 40 [0 0 7 8] roj; 5 t-BJ^p ^^IStSIUK^^WD 
l:^6Vo/2<^)^ h^ta*2(Oj;5ftl^y c fc Id J; 9 . ^il^u- MKy^^t'^f^: 

r u^^flc-C8flK*t?>ixSp -tix [0 0 7 9] HgHUd&^T, fflrlSBI 1 coHliS«<o J; 5 4 

Sfe, **frlE«36H^«polB«*att, »8Mtry h<£> * h U^RlhWEEttj|&»t ^>T y^MO S F E TSrRJt 

[0077] Hi6icfj, ^(Dmwimz^mfcmmm te-7v^^-^m / ?$:ftozkte<, vo/2<dxo\^ 

:y*f5t§lH]BgSBL lfcl*UH^P2/^K1(tiai|SBL 50 [008 0] Hl7Wt C^«Wti:«5*»#:1B«aS 



(12) 



7-235648 
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MteZ J: 5 I-£*l6o o£9, yP5/^lT1i4o^)g!j 
Xn L l-SBL4Wt^h60(C 

M LTx ^p jy* 2T«2ocoBiJ^o 5/^|Blg[H]KSB 
L5^SBL6«(te)tl5o 

[0 0 8 1] -Tftfr^ ^p y? \ X'l* 4 o(&BJ;/p y 
^IBtglBl^SB L 1~SBL4 (D^frl-Zffrl looyi/- 
hmil^*ii^^- hi® PL UPL 2^»3RStt-5o 
:/o y? 2 T*« 2 0(^91^0 ^f&ttlHlSgS B L 5 £ S 10 
B L 6 CO-^tl^ftl 1 OGD:/U — h«JK3ftS*a^U- 
PL3^PL4l^i$tl6„ 

[0 0 8 2] *jR«w^«5*»*iatt3£«-e«:. ^p 

ft^-y^*^* h w^onia^^^is^mm^^^ 20 
[0083] ^^^^^^^y^e^jipi- 

d> co## * £r -bl5R AM^ U * left 9 & 

^Sc^mL-r-^^tei^L, WRAMXtt^^^ 

[0 0 8 4] ±IEC0J: 

* fc-tJxJ: ?)'>&V^$/ h^^*5-7 f -^C02ffiS^fc 

OSrKJtTiSJttf. ^OtNTXloStT:/* y ? % 
il^J;5l--r6w<htcj:oT > Xp y ^ \H<n* y -feyi/ 40 

[0 0 8 5] Hl8JJlf±. 

ICSttSo o^t) N y^xi y ? \ <DW\~7*n y$ lEtSlnJES S 
BLUSBL 2XH 1 O(0X^ j/fMOS F ETM 

U rfv yt 2<Dm?v B L 3 t S B L 

4T*!i, s/fMOSFETl:MLX 1 fl0>ttl!tttt 50 



[0 0 8 6] 0l9l:lt w^»Wlc:«6^i»flcE«» 

BLl^SBL 2Xn, 1 0(7)^^f ^fMOSF E T \Z 

U ^oy^2(?DilJ^ r ny^ia«|HlKSBL3i:SBL 
4W, f MO S F E T LT 1 i^SRlft: 

[0 0 8 7] (9, ^^-CO^U- ht«»LT 

*5^?>. ±IBOJ: 5*^°^ — >Tl*ife<oKi!iB6Jttc:J:o 

[0 0 8 8] 12 0(1(1 -0«M^«5^#ft:|a«SI 
S (F ram) (om^Mt^m^fiX^ho MHTffl. ^ 

[0 0 8 9] ^Piy^|j:l^i^WifiRfte)tL 

So &Biy'vy?\^&\<^xnm&(D? j, i'-hm mm) 

^^5 0 (nXm) l^lt 

[oo9o] f^^maii^/D^^iR 

y^fe-Cffl^n y^©**Jlft5»fr|Ctt % lij^n y? 
WR^V^Znm^ lOW^Dy^^oft^ll^P 

y^^»^i-6 0 tit, Ww«KSiifcv^ ypj/ 

O^p 5/^^ftoS^i^p y#<DWtft2* mxib&m 
^Py^IRl/^^^b's/hlt ^fi^timK. 

[0 0 9 1] B2 1CH C^«miw«d^«ft:K«SS 



(13) 

23 

iX^fil^U- bfikP 1UP1 2^^il^LT*iiy > 

[0 0 9 2] B2 2l:i4, Y^»«E& 

fi. X — **&HPD I O- 1 td^LfcYi? U^^YSW 
-1 fc*Wc»jCUfcR*mL/»#a*IellSRWC- 

[0 0 9 3] Ytl/^^YSW-lfi, ftS^LTtffl* 

yfMOSFETT4 fc#WUB*>*>f i/fMO 

bti6 0 I^HI-, LT^J^ftt^^ftTl^ftfe-r 20 

5/fMOSFETT5, T6^T7, T8»t^ 
5c W^^^i/fMOSFETT4, T6MT8 

[0 0 9 4] ZfD&m^r-Vm^tt, _blBK^mu/* 

fMOSFETT3, T5RtfT7|l. 

»D1, D2MD8i^lTt#M (1^1) a 

JEVoO^(OmJEEVo/2 4rtt«&i--5o |2Mj*$*Lfc^ 30 

[0095] ±m^~^mo i i^*nsu^««fflo^>r 

^/fMOSFETT40y-h(-l^ Yf^-^YDE 

cxffi&ztitzmvim^Y ltmmzti, &mnm<D* 

>f^fMOSFETT3©y-h(:|4, 

Y l aw ^EIK^ £oXBtifc£tiX&1fc£tiZ> 0 

mmz. n&<om$im<DX'{ y^uos fett6mt 

#MffiC0X-< 5/f MOS F ETT 5 _hlS 40 

M$ti6o ^nicj;^ i^<Dr-*mmvi£tix 

[0 0 9 6] »#»*3R©EIBHJ. ^-^A^s/^r 
D I B<b, "r—f-O? y^-D i LMttMTyy 
WRITEtfc^ K*tbL*WlHlK«, ir^TV^ 
SAk. T-^7n7^fDOLWf^tB^ix 
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^ D O L Id X V !¥•# & Af}/< y^yD 

tJs ^-^m/E^u- mmjEdssesixx <vo 

[0 0 9 7] MOSFETT9I1 S >^f§-5§- 0 

J; UlEty^Ty^s A<7)A^<bt#M7y/wR 

I T E ^ffl^J^$ V o / 2 OS 

tt*^5^>fyfMOSFETX?*)5o ^>fyfMO 

SFETT9I1, ^y^-^Bf^«Fl^ sw^-t*-* 
Jft*vo/2ic:^ , j;^ir-v ? i-So -co^#> 

±f^»H:Yt^^YSW- 1 ^IltVo/2(I 
^^^fMOSFETT9(it7ftil:$tl, 7 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st switching device by which the control terminal was connected to the 1st address selection line, The 
electrode of another side which is superficially located in a line on a semi-conductor substrate, is arranged, and becomes 
so that an electrode may be connected common [ while ] to the end side of this 1st switching device and it may intersect 
perpendicularly to above-mentioned one electrode as 2nd address selection line While assigning the address different, 
respectively to the 1st address selection line in the subblock storage circuit which is equipped with the subblock storage 
circuit which consists of plurality which comes to form a ferroelectric capacitor in the intersection of the above- 
mentioned two electrodes, and consists of the above-mentioned plurality The address respectively common to the 2nd 
address selection line of the subblock storage circuit which consists of the above-mentioned plurality is assigned. The 
address selection circuit communalized to the 2nd address selection line by which the corresponding address was 
assigned is prepared. An electrical potential difference which changes into a selection condition one in the 2nd address 
selection line which consists of plurality when it changes the 1st address selection line into a selection condition and the 
1st switching device is made into an ON state, and polarization produces in a ferroelectric capacitor is given. It is made 
non-choosing potential of the electrical potential difference which joins the ferroelectric capacitor with which the 
electrical potential difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection 
lines which becomes half mostly. The semiconductor memory characterized by giving non-choosing potential from 
which the electrical potential difference which joins a ferroelectric capacitor is set to about 0 to the 2nd address 
selection line which consists of plurality when it changes the 1st address selection line into the condition of not choosing 
and the 1st switching device is made into an OFF state. 

[Claim 2] The semiconductor memory of claim 1 characterized by being made an ON state and giving the same 
potential as the potential of the 2nd selection line at the time of un-choosing when the 1st switching device of the 
subblock storage circuit where the above-mentioned ferroelectric capacitor was communalized for while, and the 2nd 
switching device prepares and corresponds to an electrode side is an ON state and the 1st switching device of the 
subblock storage circuit corresponding to an OFF state is an OFF state. 

[Claim 3] A precharge electrical potential difference of an electrical potential difference which polarization produces in 
a ferroelectric capacitor through the 1st switching device which becomes half mostly is given to that un-choosing is 
supposed among the subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device 
of the subblock storage circuit chosen after this precharge actuation is made into an ON state. An electrical potential 
difference from which polarization produces one in the 2nd address selection line which consists of plurality in the 
ferroelectric capacitor which were chosen by changing into a selection condition is given. The semiconductor memory 
of claim 1 characterized by the thing of the electrical potential difference which joins the ferroelectric capacitor with 
which the electrical potential difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address 
selection lines which it comes to make half non-choosing potential mostly. 

[Claim 4] It is the semiconductor memory of claim 1 which, as for the above-mentioned subblock storage circuit, matrix 
arrangement of two or more subblock storage circuits is carried out, and, as for the 1st address selection line and the 2nd 
address selection line, the address of X system is assigned, and is characterized by the 1st switching device of the above 
being what is connected to one in two or more signal lines with which this subblock storage circuit is assigned to the 
address of Y system, claim 2, or claim 3. 

[Claim 5] The semiconductor memory of claim 4 which the switching device of a pair is prepared in the above- 
mentioned two or more kana ********, respectively, and it connects with one selected signal line through one 
switching device at a common signal line, and a selection electrical potential difference is impressed, and is 
characterized by being the thing of a selection electrical potential difference to which a half electrical potential 
difference is given mostly through the switching device of another side at the signal line of remaining not choosing. 

http://ww4.ipdl.jpo.go.jp/cgi-b^ 8/25/2004 



Page 2 of 2 

[Claim 6] The semiconductor memory of claim 5 characterized by being the thing which was formed in the control 
terminal of the switching device of a top Norikazu pair of the decoder circuit of Y system, and to which a signal is 
supplied complementary. 

[Claim 7] The above-mentioned subblock storage circuit is the semiconductor memory of claim 1 characterized by 
being that to which the plurality which makes respectively common the 1st and 2nd address selection lines, respectively 
comes to constitute one storage block, and memory access is performed in the unit of this storage block, claim 2, claim 
3, claim 4, claim 5, and claim 6. 

[Claim 8] It is the semiconductor memory of claim 7 characterized by being that to which initialization whose 
polarization produces the above-mentioned storage block in one side to the ferroelectric capacitor formed in it is made, 
and actual write-in actuation is performed only by the writing of data corresponding to data which reverse polarization 
on the basis of it. 

[Claim 9] The semiconductor memory of claim 1 characterized by being what the memory cell array section with the 
memory cell which consists of one switching device and one ferroelectric capacitor makes annex, and prepared, claim 2, 
or claim 3. 

[Claim 10] The semiconductor memory of claim 9 characterized by being that by which above-mentioned one electrode 
is omitted by the memory cell section which consists of the one above-mentioned switching device and one ferroelectric 
capacitor, the electrode of another side of the dummy corresponding to the 2nd selection line is prepared in it, and the 
layout pattern of the 2nd selection line is considered as the same configuration as it of the above-mentioned subblock 
storage circuit. 

[Claim 1 1] It is a semiconductor memory containing memory block which has the 1st and 2nd subblock storage circuits. 
Each of said 1st and 2nd subblock storage circuits The switching device which has the control terminal combined with 
the 1st address selection line, the data line, and the 1st terminal, the 2nd terminal combined with said data line and said 
1st address selection line, The 1st storage element which has the 1st electrode and the 2nd electrode combined with said 
data line, The 2nd storage element which has the 3rd electrode and the 4th electrode combined with said data line is 
included. The 1 st terminal of said switching device of said 1st and 2nd subblock storage circuits is combined [ both ] 
with the main data line. Said 1st electrode of said 1st storage element of said 1st and 2nd subblock storage circuits is 
combined [ both ] with the 2nd address selection line. Said 3rd electrode of said 2nd storage element of said 1st and 2nd 
subblock storage circuits is combined [ both ] with the 3rd address selection line. Said semiconductor memory It 
controls impressing the 1st electrical potential difference whose polarization of said 1st storage element is enabled inter- 
electrode [ of said 1st storage element of 1 secondary block storage circuit / 1st and 2nd ]. the [ said ] ~ the time of 
choosing said 1st storage element of 1 secondary block storage circuit - the [ said ] - the [ and / said ] - the [ inter- 
electrode / of said 2nd storage element of 1 secondary block storage circuit / said / 3rd and 4th /, and / said ] - the [ said 
1st and 2nd inter-electrode / of said 1st storage element of 2 secondary block storage circuit /, and / said ] - to inter- 
electrode [ of said 2nd storage element of 2 secondary block storage circuit / said / 3rd and 4th ] the [ said ] - the [ said 
2nd storage element of 1 secondary block storage circuit, and / said ] ~ the semiconductor memory characterized by 
including further the means for controlling impressing the 2nd electrical potential difference by which polarization of 
said 1st and 2nd storage elements of 2 secondary block storage circuit both is made impossible. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp/cgi^^ 8/25/2004 



Page 1 of 17 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a semiconductor memory, especially this invention is used for the thing using a 

ferroelectric capacitor, and relates to an effective technique. 

[0002] 

[Description of the Prior Art] There is a semiconductor device which formed two or more ferroelectric capacitors 
(capacitor) to one switching device for high integration etc. as shown in drawing 32 . There is JP ,4-901 89,A about such 
a semiconductor device. 
[0003] 

[Problem(s) to be Solved by the Invention] If the invention-in-this-application person had, when two or more 
ferroelectric capacitors were formed to one switching device as mentioned above, it found out that there were many 
various problems which must be solved in the stress to the ferroelectric capacitor of not choosing [ which is produced 
inevitably ], circuitry, a layout actually accompanying upper writing / read-out actuation, etc. 
[0004] The purpose of this invention is to offer the semiconductor memory which made the stress to a non-choosing 
ferroelectric capacitor mitigate, attaining substantial high integration. Other purposes of this invention are to offer the 
semiconductor memory which realized stabilization of operation, attaining high integration. The other purposes and the 
new description will become clear from description and the accompanying drawing of this specification along [ said ] 
this invention. 
[0005] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. Namely, the 1st switching device by which the control terminal was connected to 
the 1st address selection line, An electrode is connected common [ while ] to the end side of this 1st switching device. It 
has the subblock storage circuit which consists the electrode of another side which is superficially located in a line, is 
arranged and becomes so that it may intersect perpendicularly to the electrode of the method of top Norikazu of plurality 
which comes to form a ferroelectric capacitor in the intersection of two electrodes as 2nd address selection line. The 
address different, respectively is assigned to the 1st address selection line of each ** block store circuit. The address 
selection circuit which assigned the address respectively common to the 2nd address selection line of the subblock 
storage circuit which consists of the above-mentioned plurality, and was communalized is prepared. An electrical 
potential difference which changes into a selection condition one in the 2nd address selection line which consists of 
plurality when it changes the 1st address selection line into a selection condition and the 1st switching device is made 
into an ON state, and polarization produces in a ferroelectric capacitor is given. It is made non-choosing potential of the 
electrical potential difference which joins the ferroelectric capacitor with which the electrical potential difference which 
joins a ferroelectric capacitor was chosen as the 2nd remaining address selection lines which becomes half mostly. 
When it changes the 1st address selection line into the condition of not choosing and the 1st switching device is made 
into an OFF state, non-choosing potential from which the electrical potential difference which joins a ferroelectric 
capacitor is set to about 0 is given to the 2nd address selection line which consists of plurality. 
[0006] 

[Function] Carrying out densification of the ferroelectric capacitor as much as possible, and attaining high integration to 
the 2nd address selection line which constitutes the electrode of another side of the ferroelectric capacitor arranged at 
high density, according to the above-mentioned means, since one selection circuitry can be prepared to two or more, 
since an electrical potential difference does not join the ferroelectric capacitor of the subblock storage circuit 
corresponding to a non-choosing switching device, the stress to these dielectrics capacitor can be reduced sharply. 
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[0007] 

[Means for Solving the Problem] It will be as follows if the outline of others and a typical thing is briefly explained 
among invention indicated in this application. That is, when the 1st switching device of the subblock storage circuit 
where the above-mentioned ferroelectric capacitor was communalized for while, and the 2nd switching device prepares 
and corresponds to an electrode side is an ON state and the 1st switching device of the subblock storage circuit 
corresponding to an OFF state is an OFF state, it is made an ON state and the same potential as the potential of the 2nd 
selection line at the time of un-choosing is given. 
[0008] 

[Function] According to the above-mentioned means, the stress to the ferroelectric capacitor of the subblock storage 

circuit corresponding to a non-choosing switching device can be reduced efficiently. 

[0009] 

[Means for Solving the Problem] It will be as follows if the outline of others and a typical thing is briefly explained 
among invention indicated in this application. Namely, a precharge electrical potential difference of an electrical 
potential difference which polarization produces in a ferroelectric capacitor through the 1st switching device which 
becomes half mostly is given to that un-choosing is supposed among the subblock storage circuits which consist of the 
above-mentioned plurality. The 1st switching device of the subblock storage circuit chosen after this precharge 
actuation is made into an ON state. An electrical potential difference from which polarization produces one in the 2nd 
address selection line which consists of plurality in the ferroelectric capacitor which were chosen by changing into a 
selection condition is given. It is made non-choosing potential of the electrical potential difference which joins the 
ferroelectric capacitor with which the electrical potential difference which joins a ferroelectric capacitor was chosen as 
the 2nd remaining address selection lines which becomes half mostly. 
[0010] 

[Function] According to the above-mentioned means, the stress to the ferroelectric capacitor of the subblock storage 
circuit corresponding to a non-choosing switching device can be reduced sharply, attaining communalization of the 2nd 
address selection line of a subblock by the easy configuration. 
[0011] 

[Means for Solving the Problem] It will be as follows if the outline of others and a typical thing is briefly explained 
among invention indicated in this application. That is, the memory cell array section with the memory cell which 
consists of one switching device and one ferroelectric capacitor is made to put side by side, the electrode of the method 
of top Norikazu is omitted in this memory cell array section, the electrode of another side of the dummy corresponding 
to the 2nd selection line is prepared, and the layout pattern of the 2nd selection line considers as the same configuration 
as it of the above-mentioned subblock storage circuit. 
[0012] 

[Function] Having storage block of a configuration of differing according to the above-mentioned means, fluctuation of 
the pattern dimension by the roughness and fineness of the electrode of another side of a capacitor can be prevented, and 
a margin of operation can be secured. 
[0013] 

[Example] a part of one example of the semiconductor memory applied to this invention at drawing 2 - a block diagram 
shows - having ~ a part of remainder [ drawing 3 ] - the block diagram is shown. In order to clarify relation with 
drawing 3 , drawing 3 is overlapped in part and it is drawn on drawing 2 . Each circuit block and circuit element of this 
drawing are formed on one semi-conductor substrate like single crystal silicon of the manufacturing technology of a 
well-known semiconductor integrated circuit. In this application, MOSFET uses in the sense of an insulated gate field 
effect transistor (IGFET). 

[0014] The semiconductor memory of this example has the writing / read-out actuation of data performed in a 8-bit unit. 
As for the memory array section, 2x8 memory block is shown as a representative. That is, eight memory block is 
prepared in a longitudinal direction, and two memory block is prepared in a lengthwise direction. Eight memory block 
arranged in the above-mentioned longitudinal direction is prepared corresponding to eight data terminal DIO-1 thru/or 
DIO-8. The circuit corresponding to two of memory block of it is shown in instantiation as a representative by this 
drawing. 

[0015] One memory block is divided into two submemory-block store circuits SBL1 and SBL2 as shown in memory 
block BL1 1. Two or more unit store circuits which consist of one switch MOSFETT1 1, ferroelectric capacitors Q2 and 
Q10 kicked ** (this drawing two pieces) to it, and a switch MOSFETT21 formed for stress prevention are established in 
one subblock storage circuit SBL1 . [ two or more ] That is, eight unit store circuits are prepared corresponding to the 
main data lines D1-D8 which consist of eight. 
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[0016] In one subblock storage circuit SBL1, the data line of dl-d8 is formed corresponding to eight switches MOSFET 
represented by MOSFETT1 1 by which the gate was connected in common to the WORD block line WB1 1 which is the 
1st address selection line. These data lines dl-d8 constitute the above-mentioned ferroelectric capacitors Q1-Q8 which 
are mentioned later, and one electrode of Q9-Q16. In this example, the switch MOSFET for the stress prevention 
represented by the above MOSFETT21 is formed in the other end of the above-mentioned data lines dl-d8, and it 
connects with the stress prevention electrical-potential-difference supply line SD 1. The electrode PI 1 of another side 
for constituting the above-mentioned ferroelectric capacitors Q1-Q8 is formed in common. This electrode PI 1 is 
arranged so that it may intersect perpendicularly with the above-mentioned data lines dl-d8 as 2nd address selection 
line. An electrode PI 2 is arranged together with the above-mentioned electrode PI 1 corresponding to other ferroelectric 
capacitors Q9-Q16. 

[0017] Corresponding to eight switches MOSFET represented by MOSFETT12 by which the gate was connected in 
common to the WORD block line WB12 which is the 1st address selection line like the above also in the subblock 
storage circuit SBL2 of another side which constitutes the above-mentioned memory block BL1, the data line of dl f - 
d8' is formed. Data-line dV of these plurality - d8 ! constitute the above-mentioned ferroelectric capacitors ql-q8 which 
are mentioned later, and one electrode of q9-ql6. In this example, the switch MOSFET for the stress prevention 
represented by the above MOSFETT22 is formed in the other end of above-mentioned data-line dl ? - d8\ and it connects 
with the above-mentioned stress prevention electrical -potential-difference supply line SD 1. The electrode P12 of 
another side for constituting the above-mentioned ferroelectric capacitors ql-q8 is formed in common. This electrode 
P12 is arranged together with other address selection lines P22 which constitute other ferroelectric capacitors q9-ql6 so 
that it may intersect perpendicularly with above-mentioned data-line dl f - d8* as 2nd address selection line. 
[0018] That is, as for memory block BL1, the two above-mentioned subblock storage circuits SBL1 and SBL2 are 
arranged at a vertical symmetry target on both sides of the stress prevention electrical-potential-difference supply line 
SD 1. Especially the electrodes PI 1 and PI 2 and the address assignment of P21 and P22 that are the 2nd address 
selection line in order to make a substantial wire length the same mutually, although not restricted are assigned like 1 
and 2 sequentially from a top rather than are symmetrical with the upper and lower sides. 

[0019] The above-mentioned ferroelectric capacitor Ql grade constitutes one memory cell from itself, and can form two 
electrodes dl and PI 1 grade as mentioned above only by arranging so that it may intersect perpendicularly on both sides 
of a ferroelectric. That is, an electrode dl and an electrode PI 1 are formed in a different layer, it is the location where 
two electrodes crossed, and a capacitor can be formed in high density when a ferroelectric is prepared in the layer 
between two electrodes. However, considering the address selection circuit for memory access, even if it arranges only a 
memory cell to high density, it is meaningless, if it is not what was able to take the adjustment on a layout with an 
address selection circuit, it learns, and it is **. That is, considering a store circuit, adjustment is indispensable to the 
geometric component [ circuit / which sometimes performs the selection with a memory array / address selection ] 
arrangement on a semi-conductor substrate. The adjustment of an address selection circuit and a memory array is bad, 
when the degree of integration of an address selection circuit is lower than the degree of integration of a memory array, 
the degree of integration of a semiconductor memory will be ****(ed) by the degree of integration of an address 
selection circuit, and will become things, and high integration will be restricted. 

[0020] In this example, to the above-mentioned subblock storage circuits SBL1 and SBL2, the same address as the 
electrodes PI 1 and P12 which are the 2nd address selection line is assigned, and it connects with the common plate PL 
1. The address same similarly as the electrodes P21 and P22 which are the 2nd address selection line of another side is 
assigned, and it connects with the common plate PL 2. And common plate line driver PL-DV1 as an address selection 
circuit is formed to these common plates PL1 and PL2. 

[0021] By considering as such a configuration, common plate line driver PL-DV can be formed with a twice [ about ] as 
many big pitch as this to the pitch of the electrodes PI 1-P22 of another side which is the 2nd address selection line 
substantially, and can take the adjustment of the memory array section and an address selection circuit. 
[0022] Also in the memory block BL21 shown as other representatives, it considers as the same configuration as the 
above. And in this drawing, the memory block BL1 8 and BL28 shown as a black box by the dotted line and other 
memory block omitted in the meantime are considered as the same configuration. The electrode PI 1 grade of another 
side of the ferroelectric capacitor as an address selection line of the above 2nd constitutes the electrode of another side 
of the ferroelectric capacitor as a memory cell contained in other memory-block selection-circuitry BL1 8 grades to 
which it was extended in the longitudinal direction as it is, and the same address was assigned. 
[0023] Y selector YSW-1 chooses that [ one ] from the above-mentioned main data lines D1-D8, and it connects it to a 
common data line. Data terminal DIO-1 is prepared in this common data line at above-mentioned writing / readout- 
circuitry RWC1. In addition, in order for the above-mentioned Y selector YSW-1 to make this stress mitigate to a non- 
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choosing memory cell, the switch MOSFET which writes in also to the main data line for un-choosing (read-out), and 
supplies electrical-potential-difference Vo / 2 of the one half of an electrical potential difference Vo is added. 
[0024] Y selection of the same configuration as the above, and writing/readout circuitry are prepared also to remaining 
seven data terminal DIO-2-DIO-8. It is shown as a representative, and the Y selection 7, and the writing / readout- 
circuitry RWC7 corresponding to data terminal DIO-7 of them is omitted, and other circuits 1 is in this drawing. 
[0025] As for the word line (common plate line PL1 grade) which is the word line (block selection line WB1 1 grade) 
and the 2nd address selection line which are the 1st address selection line of memory block of the above-mentioned 
memory array section, the potential of selection / not choosing is given by decoder WB-DEC and PL-DEC, respectively. 
X system address signal XA is incorporated by the address latch circuit XAL through an address buffer XAB. Above- 
mentioned decoder WB-DEC and PL-DEC decode the address signal incorporated by the address latch circuit XAL, and 
form selection / non-selection signal of the 1st address selection line and the 2nd address selection line corresponding to 
a series of operating sequences. 

[0026] Switch control of each switch MOSFET of above-mentioned Y selector YSW-l-YSW-8 is carried out by the Y 
decoder YDEC. Y system address signal YA is incorporated by the address latch circuit YAL through an address buffer 
YAB. The Y decoder YDEC decodes the address signal incorporated by the address latch circuit YAL, it connects with 
writing / readout-circuitry RWC, and the one selected data line supplies bias voltage Vo / 2 to remaining seven non- 
select data lines. 

[0027] a control circuit CONT ~ supply voltage Vcc - writing in ~ half an electrical potential difference Vo ~ writing - 
- timing signal phi etc. is formed corresponding to the output of ****** Vo / 2, and writing / read-out signal R/W. In 
addition, a chip selection signal/CE, and the high voltage for compulsive refresh processing (or polling processing) that 
is not illustrated are supplied if needed. Moreover, when adding block access actuation and an automatic write-in verify 
function, the logical circuit for the sequence control is prepared. 

[0028] The layout pattern Fig. of one example of memory block in the semiconductor memory concerning this invention 
is shown in drawing 1 . The example from which one memory block was divided into two subblock storage circuits 
divided up and down is shown, and this drawing supports mostly one memory block of above-mentioned drawin g 2 . 
[0029] The difference between the configuration component of memory block of drawing 2 and the configuration 
component of memory block shown in dra win g 1 is explained below. Each ** block store circuit of memory block of 
drawing 2 One switch MOSFET for stress prevention combined with one switch MOSFET and stress prevention 
electrical-potential-difference supply line which were combined with the 1st address selection line As opposed to being 
constituted by the unit store circuit containing two ferroelectric capacitors connected between each above-mentioned 
switch MOSFET One switch MOSFET on which the subblock storage circuit of memory block of drawing 1 was 
connected to the 1st address selection line It is constituted by the unit store circuit containing four ferroelectric 
capacitors connected between one switch MOSFET for stress prevention combined with the stress prevention electrical- 
potential-difference supply line, and each above-mentioned switch MOSFET. Furthermore, memory block of drawing 1 
is constituted by the six main data lines to memory block of drawing 2 being constituted by the eight main data lines. 
Moreover, in drawing 1 , four common plate drivers are prepared to one memory block corresponding to the unit store 
circuit of each ** block store circuit of memory block containing four ferroelectric capacitors. 
[0030] In this drawing, the electrodes PI 1-P41 as the data line which constitutes the subblock storage circuit SLB 1 of 
the bottom connected with the main data lines D1-D6 shown in the lengthwise direction by the dotted line through the 
switch MOSFETT1 1 grade formed so that it might lap with it, and 2nd address selection line arranged so that it may 
intersect perpendicularly with these are formed. The gate of the above-mentioned switch MOSFETT1 1 grade is 
constituted in one with the WORD block selection line WB1 1. As for the subblock storage circuit SBL1 of this 
example, the example in which four ferroelectric capacitors are formed to one switch MOSFETT1 1 grade is shown. 
[003 1] Although not restricted especially, the WORD block selection line WB1 1 is the wiring layer of the 1st layer, for 
example, consists of polish recon layers, the data line in the subblock storage circuit SBL1 connected through switch 
MOSFETT1 1 grade, it, and rectangular **** - the plate electrodes PI 1-P41 made like are formed of the metal wiring 
layer which consists of a two-layer eye and a wiring layer of the 3rd layer, and consists of platinum, respectively so that 
it may mention later. The switch MOSFETT21 grade for stress prevention is prepared in the other end of the data line in 
the above-mentioned subblock storage circuit SBL1, and it connects with the above-mentioned stress prevention 
electrical-potential-difference supply line SD 1. The gate of the switch MOSFETT21 grade of the above-mentioned 
stress prevention is connected to the data block line DB1 1 . 

[0032] The lower subblock storage circuit SBL2 is symmetrically formed to the above-mentioned stress prevention 
electrical-potential-difference supply line SD 1. That is, the above-mentioned electrical-potential-difference supply line 
SD 1 for stress prevention is adjoined, the switch MOSFETT22 grade for stress prevention is prepared, and the gate is 
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connected to the data block line DB12. The electrodes P12-P42 as the data line which constitutes the subblock storage 
circuit SBL2 of the bottom connected with the main data lines D1-D6 shown in the above-mentioned lengthwise 
direction by the dotted line through the switch MOSFETT12 grade formed so that it might lap with it, and 2nd address 
selection line arranged so that it may intersect perpendicularly with these are formed. And the gate of the above- 
mentioned switch MOSFETT12 grade established in the data-line bottom is constituted in one with the WORD block 
selection line WB12. Although only one memory block is shown in this drawing, other memory block is prepared so 
that the WORD block line may adjoin the above-mentioned WORD block line WB1 1 or WB12 and may be arranged, 
and is arranged at a vertical symmetry target to the contact train of the main data line and the switch MOSFET 
corresponding to it. By such symmetry arrangement, the number of KONTOKUTO can arrange a memory array 
efficiently few. 

[0033] this ~ an example - **** - the above - secondary - block storage ~ a circuit - SBL - two - an electrode - P 

- 12 - P - 42 - a driver - a side ~ setting - a lengthwise direction - extending - having ~ connection - wiring - PL - 

- one - 1 - PL ~ four ~ ' - minding - common - a plate - a line - PL - one - PL - four - connecting - having . 
Although this connection wiring PLl f - especially PL4' are not restricted, the 4th layer wiring is used, for example, let 
them be a metal wiring layer like the aluminum. 

[0034] The four above-mentioned common plate lines are divided into 2 sets, the common plate lines PL1 and PL2 and 
the common plate lines PL3 and PL4, and are arranged. The common plate lines PL1 and PL2 are combined with 
electrodes PI 1 and P 12 and electrodes P21 and P22, respectively, and the common plate lines PL3 and PL4 are 
combined with electrodes P3 1 and P32 and electrodes P41 and P42 in common, respectively. The output signal of 
common plate line driver PL-DV1 arranged at the bottom and PL-DV2 is told to electrodes PI 1 and PI 2 and electrodes 
P21 and P22 through the common plate lines PL1 and PL2 constituted by the wiring layer of the 5th layer. Similarly, it 
is divided into 2 sets and the output signal of common plate line driver PL-DV3 arranged at the bottom and PL-DV4 is 
told to other electrodes P3 1 and P32 by which common connection was made, and P41 and P42 through the common 
plate lines PL3 and PL4 constituted by the wiring layer of the 5th layer. 

[0035] What is necessary is just to arrange substantially only two common plate line drivers which choose it to each ** 
block critical circuit, although the unit store circuit included by considering as such a configuration in each ** block 
store circuit has four plate lines (four ferroelectric capacitors). A circuit can be formed in high density, taking geometric 
adjustment with the address selection circuit containing the common plate line driver and decoder which form a memory 
array and its selection signal by doing in this way. That is, that the degree of integration of a memory array is higher 
than the degree of integration of an address selection circuit enables [ avoiding thru/or improving ] the degree of 
integration of a semiconductor memory to **** to the degree of integration of an address selection circuit. 
[0036] The circuit diagram for explaining one example of the writing of the above-mentioned semiconductor memory 
and the approach of reading to drawing 4 is shown. In this drawing, two, a selection block and a non-choosing block, are 
shown in instantiation as a representative. In this example, the electrical potential difference which produces reversal of 
polarization shall be set to Vo in ferroelectric capacitor Ql grade, and reversal of polarization shall not arise in 
electrical-potential-difference Vo / 2 of that one half. 

[0037] The switch MOSFETT1 1 grade of the selection secondary block SBL1 in the selection block BL1 1 is made into 
an ON state (ON), and a switch MOSFETT12 is made into an OFF state (OFF). Thereby, as for the data lines dl-d8 of 
the subblock storage circuit SBL1, each is connected to the main data lines D1-D8. At this time, the main data line Dl is 
chosen among the main data lines D1-D8, and writing or the read-out signal 0 (or Vo) is supplied. Vo/2 are supplied to 
other non-choosing main data lines D2-D8. 

[0038] In the above-mentioned selection secondary block SBL1, when the plate electrode PI 1 is chosen and writing or 
read-out is performed to the ferroelectric capacitor Ql, an electrical potential difference Vo (or 0) is supplied to the 
common plate line PL 1, and Vo/2 are supplied to the common plate line PL 2 of other not choosing. 
[0039] Thereby, to between the two electrodes of the ferroelectric capacitor Ql of the selection secondary block SBL1, 
Vo is impressed and reversal of polarization is enabled. Of course, the condition is maintained if as the sense of 
polarization of a maintenance condition in the ferroelectric capacitor Ql . On the other hand, in the ferroelectric 
capacitors Q2-Q8 of not choosing [ which consists of an above-mentioned selection plate electrode PI 1 and the non- 
choosing data lines d2-d8 ], since only the electrical potential difference of Vo/2 is impressed, the condition of 
polarization of a basis is held. Also in the ferroelectric capacitor Q9 which consisted of the data line dl of the above- 
mentioned selection, and a non-choosing plate electrode PI 2, since only the electrical potential difference of Vo/2 is 
impressed like the above, the condition of polarization of a basis is held. In the ferroelectric capacitors Q9-Q16 which 
consisted of the data lines d2-d8 of above-mentioned not choosing, and a non-choosing plate electrode P21, the 
electrical potential difference from which the electrical potential difference given between two electrodes serves as this 
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potential of Vo/2, and causes about [ that reversal of polarization does not arise ] and stress like Vo/2 is not impressed, 
either. 

[0040] The switch MOSFETT12 grade of the non-choosing secondary block SBL2 in the selection block BL1 1 is made 
into an OFF state (OFF), and a switch MOSFETT22 is made into an ON state (ON). Thereby, each is connected to the 
stress prevention electrical-potential-difference supply line SD 1, and, as for data-line dl' of the non-choosing subblock 
storage circuit SBL2 - d8\ electrical -potential-difference Vo / 2 are impressed. In the ferroelectric capacitors ql-q8 
formed in the plate electrode PI 2 with which an electrical potential difference like Vo (or 0) is impressed by 
communalization of the above-mentioned plate electrodes PI 1 and PI 2 by this, since impression ** has only an 
electrical potential difference like Vo/2, reversal of polarization is not produced. Moreover, in the ferroelectric capacitor 
constituted between data-line dl' of above-mentioned not choosing - d8\ and the non-choosing plate electrode P22, the 
electrical potential difference from which the electrical potential difference given between two electrodes serves as this 
potential of Vo/2, and causes about [ that reversal of polarization does not arise ] and stress like Vo/2 is not impressed. 
[0041] In the non-choosing block BL21, the switches MOSFETT13, T23, and T14 connected to the main data lines Dl- 
D8 and the stress prevention electrical-potential-difference supply line SD 2 and T24 grade will be in an OFF state. 
Since the discharge of data-line dr f -d8 fl within a block etc. is carried out like 0V by the discharge circuit which is not 
illustrated and 0V are only impressed also to the plate electrodes P31-P42 The electrical potential difference which 
polarization does not arise and causes stress is not impressed. 

[0042] The outline wave form chart for explaining write-in actuation and read-out actuation is shown in drawing 5 . In a 
write cycle, 0V as shown by Vo or a dotted line as shown as a continuous line are supplied to what was chosen in the 
main data line. On the other hand, Vo/2 are supplied to the non-choosing main data line. Although the above-mentioned 
main data line was chosen, Vo as shown contrary to an electrical potential difference by 0V or a dotted line as shown as 
a continuous line is supplied to what was chosen in the common plate line, moreover, plate voltage of not choosing in a 
selection block is set to Vo/2, and plate voltage in a non-choosing block is set to 0V. 

[0043] In a read-out cycle, to what was chosen in the main data line, as a continuous line shows, it is precharged at the 
period Vo of (a), and since plate voltage is set to 0V, it is what reversal of polarization produced and the current 
accompanying polarization is sensed with a sense amplifier in the period of (b). That is, the potential change 
corresponding to migration of the charge accompanying reversal of polarization appears in the data line, and this is 
sensed by the sense amplifier. On the other hand, potential change does not arise in the data line to which the 
ferroelectric capacitor with which reversal of polarization is not performed is connected. In order to return reversal of 
polarization by such read-out, it returns to the condition even if it reads the electrical potential difference of the main 
data line chosen as shown in (c), and plate voltage and makes it reverse with the time. It is set to 0V and the condition is 
made to hold at both the times of polarization being un-reversed, as a dotted line shows. Also in a read-out cycle, the 
electrical potential difference of the non-choosing main data line or a plate electrode is the same as that of said writing. 
[0044] The outline wave form chart for explaining the write-in actuation with the selection secondary block SBL1 and 
read-out actuation within the above-mentioned selection block is shown in drawing 6 . In a write cycle, transfer 
MOSFETT21 by which the data line is connected to a stress prevention electrical-potential-difference supply line at an 
ON state in the transfer MOSFETT1 1 which connects the data line to the main data line is made into an OFF state. The 
selection electrical potential difference Vo (or 0V) of the main data line is impressed to the selected data line dl by this, 
and electrical-potential-difference Vo / 2 of the non-choosing main data line are impressed to other non-select data lines 
d2-d8. The electrical potential difference of a plate line is the same as that of said d raw ing 5 . Thereby, an electrical 
potential difference Vo is impressed to the ferroelectric capacitor formed between the select data line dl and the plate 
line PI 1 of selection. Only the electrical potential difference of Vo/2 is impressed to other ferroelectric capacitors. 
[0045] In a read-out cycle, the transfer MOSFETT1 1 by which the data line is connected as mentioned above to the 
main data line to an ON state Since transfer MOSFETT21 by which the data line is connected to a stress prevention 
electrical-potential-difference supply line is made into the OFF state, to the selected data line dl As a continuous line 
shows, it is precharged at the period Vo of (a), and since the electrical potential difference of a plate electrode is set to 
0V, it is what reversal of polarization produced and the current accompanying polarization is sensed with a sense 
amplifier in the period of (b). In order to return reversal of polarization by such read-out, it returns to the condition even 
if it reads the electrical potential difference of the data line chosen as shown in (c), and plate voltage and makes it 
reverse with the time. It is set to 0V and the condition is made to hold at both the times of polarization being un- 
reversed, as a dotted line shows. The read-out cycle smell of the electrical potential difference of the non-choosing main 
data line or a plate electrode is the same as that of said writing. 

[0046] The outline wave form chart accompanying the write-in actuation with the non-choosing secondary block SBL2 
and read-out actuation within the above-mentioned selection block is shown in dr awing 7 . In writing and a read-out 
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cycle, transfer MOSFETT22 by which the data line is connected to a stress prevention electrical-potential-difference 
supply line at an OFF state in the transfer MOSFETT12 by which the data line is connected to the main data line is 
made into an ON state. Thereby, Vo/2 are impressed to data-line dl "-d8." Others are the same as that of said drawing 6 . 
Although an electrical potential difference like Vo is impressed by communalization of a plate line at the time of the re- 
writing followed on reversal of the data based on writing or read-out also in the non-choosing secondary block SBL2, 
since Vo/2 are impressed to data-line dl"-d8" as mentioned above, reversal of polarization is not produced. 
[0047] The condition corresponding to the others [ what / is made to write in by specifying the impression direction of 
the above-mentioned electrical potential difference according to 1 and 0 ] 0, for example, the data, of data is decided to 
be an elimination condition, and elimination writing which becomes the sense of polarization corresponding to data 0 on 
the occasion of writing is performed, and it may be made to write in only to what becomes data 1 after that. That is, like 
rewriting actuation of the conventional package elimination mold EPROM etc., in the data writing in a 8-bit unit, all bits 
are changed into an elimination condition 0, and only the bit changed into 1 from zero in 8 bits may be written in. By 
doing in this way, the polarity of the electrical potential difference supplied to the main data line or a plate line can be 
set up regularly. 

[0048] That is, in the 1st elimination period and the 2nd write-in period, the block word line to which the gate of the 
above-mentioned transfer MOSFET was connected is maintained to selection potential. At the time of 1st "0" writing 
which can be set during the elimination The potential of the plate line chosen changes from non-choosing level like 
Vo/2 to selection level like 0V, and the potential of the data line changes from non-choosing level like Vo/2 to a write- 
in electrical potential difference like Vo synchronizing with this. The electrical potential difference of Vo is impressed 
to the selected ferroelectric capacitor by this, and it is made for polarization to turn to an one direction. 
[0049] At the time of 2nd "1" writing performed succeedingly, the potential of the 2nd word line chosen changes from 
0V to Vo, and the potential of the data line changes from Vo 0V. This writes in a polarity contrary to the above to the 
selected ferroelectric capacitor, an electrical potential difference Vo is impressed, and it is made for polarization to turn 
to another side. 

[0050] The circuit diagram for explaining other one example of the writing of the above-mentioned semiconductor 
memory and the approach of reading to drawing 8 is shown. In this drawing, two, the selection block BL1 1 and the non- 
choosing block BL21, are shown in instantiation as a representative like the example of draw ing 4 . 
[0051] In this example, other one example of the impression approach of the bias by the side of the non-choosing block 
BL21 is shown, and since it is the same as the example of said drawing 4 about the selection block BL1 1 side, 
explanation is omitted. In the non-choosing block BL21 side, the switch MOSFETT23 and T24 grade corresponding to 
the stress prevention electrical-potential-difference supply line SD 2 are made into an ON state (ON), and intermediate 
voltage like Vo/2 is supplied to the end of the source-drain path of a switch MOSFETT23 and T24 grade. According to 
this, plate voltage is also set as Vo/2 of the same potential as data-line dl 11 within a block - d8 M from the above 0. Or in 
the non-choosing block BL21, 0V are supplied to the stress prevention electrical-potential-difference supply line SD 2, 
and plate voltage is also good as for 0V according to it. Since the same bias voltage is given to the two electrodes of the 
ferroelectric capacitor of the non-choosing block BL21 by such configuration, without establishing a discharge circuit in 
data-line dl" - d8" exceptionally as mentioned above, stress concerning a non-choosing ferroelectric capacitor can be 
made into min. 

[0052] a part of other one example of the semiconductor memory applied to this invention at drawing 9 - a block 
diagram shows - having ~ a part of remainder [ drawin g 10 ] - the block diagram is shown. Similarly, in order [ said ] 
to clarify relation with drawing 10 , dra wing 10 is overlapped in part and it is drawn on drawing 9 . 
[0053] In this example, a stress prevention electrical-potential-difference supply line and the switch MOSFET formed 
corresponding to it are omitted. That is, one memory block BL1 1 is divided into two subblock storage circuits SBL1 and 
SBL2, it is made for the plate electrodes PI 1 and PI 2, and P21 and P22 to be communalized in two subblock storage 
circuits SBL1 and SBL2, and the pitch of the common plate line driver corresponding to it is made large. Other 
configurations are the same as that of examples, such as said drawing 2 and drawing 3 . 

[0054] With this configuration, since the switch MOSFET which connects a stress prevention electrical-potential- 
difference supply line, and it and the data line of a subblock as mentioned above is omissible, a circuit serves as a basis 
which can be simplified sharply. 

[0055] The circuit diagram for explaining one example of the approach of reading to drawin g 1 1 as the writing in the 
semiconductor memory shown in above-mentioned drawing 9 and drawin g 10 is shown. In this drawing, two, the 
selection block BL1 1 and the non-choosing block BL21, shall be shown in instantiation as a representative, said 
electrical potential difference which produces reversal of polarization shall be similarly set to Vo in ferroelectric 
capacitor Ql grade, and reversal of polarization shall not arise in electrical-potential-difference Vo / 2 of the one half. 
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[0056] In this example, as mentioned above, since the stress prevention electrical-potential-difference supply line and 
Switch MOSFET were omitted for the simplification of a circuit, an operating sequence performs the function 
equivalent to it. That is, a precharge period is established in advance of writing or read-out actuation. In this precharge 
period, it is made a low level, and the WORD block line WB1 1 of a selection secondary block of a selection block 
makes high-level the block word line WB12 of the non-choosing secondary block SBL2 for switch MOSFETT1 1 grade 
at an OFF state, and is made into an ON state in switch MOSFETT12 grade. And the main data lines D1-D8 are 
altogether made un-choosing, and Vo/2 are supplied. This precharges data-line dV of a non-choosing secondary block - 
d8' to Vo/2. 

[0057] After the above precharge is completed, the switch MOSFETT1 1 grade of the selection secondary block storage 
circuit SBL1 in the selection block BL1 1 is made into an ON state (ON), and a switch MOSFETT12 is made into an 
OFF state (OFF). Thereby, as for the data lines dl-d8 of the selection secondary block storage circuit SBL1, each is 
connected to the main data lines D1-D8. On the other hand, data-line dV of the non-choosing secondary block storage 
circuit SBL2 - d8' are held like said drawing 4 ** Vo / 2. As difference of said drawing 4 and drawing 1 1 , it sets in the 
example of drawing 4 . Data-line dl f - d8 ! It sets in the example of drawin g 1 1 to the electrical potential difference of 
Vo/2 being regularly supplied through the switch MOSFET for stress prevention. By holding a charge at the parasitic 
capacitance parasitically combined with data-line dr-d8' etc., it is the point that the potential of data-line dV - d8' is 
maintained by Vo/2. 

[0058] And the main data line Dl is chosen among the main data lines D1-D8, and writing or the read-out signal 0 (or 
Vo) is supplied. Vo/2 are supplied to other non-choosing main data lines D2-D8. In the above-mentioned selection 
secondary block storage circuit SBL1, when the plate electrode PI 1 is chosen and writing or read-out is performed to 
the ferroelectric capacitor Ql, an electrical potential difference Vo (or 0) is supplied to the common plate line PL 1, and 
the common plate line PL 2 of other not choosing is switched to Vo/2 from 0. 

[0059] Thereby, between the two electrodes of the ferroelectric capacitor Ql of the selection secondary block storage 
circuit SBL1, Vo is impressed and reversal of polarization is enabled. Of course, the condition is maintained if as the 
sense of polarization of a maintenance condition in the ferroelectric capacitor Ql . On the other hand, between the two 
electrodes of the ferroelectric capacitors Q2-Q8 of not choosing [ which was formed between the above-mentioned 
selection plate electrode PI 1 and the non-choosing data lines d2-d8 ], since only the electrical potential difference of 
Vo/2 is impressed, the condition of polarization of a basis is held. Also in the ferroelectric capacitor Q9 formed between 
the data line dl of the above-mentioned selection, and the non-choosing plate electrode PI 2, since only the electrical 
potential difference of Vo/2 is impressed like the above, the condition of polarization of a basis is held. In the 
ferroelectric capacitors Q10-Q16 formed between the data lines d2-d8 of above-mentioned not choosing, and the non- 
choosing plate electrode P21, the electrical potential difference from which the electrical potential difference given to 
two electrodes serves as this potential of Vo/2, and causes about [ that reversal of polarization does not arise ] and stress 
like Vo/2 is not impressed between two electrodes. 

[0060] The switch MOSFETT12 grade of the non-choosing secondary block storage circuit SBL2 in the selection block 
BL1 1 maintains the above-mentioned condition, and is made into an OFF state (OFF), and data-line dl f - d8' holds 
Vo/2. In the ferroelectric capacitor which has by this the plate electrode P12 with which an electrical potential 
difference like Vo (or 0) is impressed by communalization of the above-mentioned plate electrodes PI 1 and PI 2, since 
impression ** has only an electrical potential difference like Vo/2 between two electrodes, reversal of polarization is not 
produced. Moreover, in the ferroelectric capacitor which consisted of data-line dl f of above-mentioned not choosing - 
d8 f , and a non-choosing plate electrode P22, the electrical potential difference from which both electrical potential 
differences serve as this potential of Vo/2, and cause about [ that reversal of polarization does not arise ] and stress like 
Vo/2 is not impressed. 

[0061] In the non-choosing block BL21, a switch MOSFETT13 and T14 grade will be in an OFF state by making the 
main data lines D1-D8 and the WORD block lines WB21 and WB22 into a low level. Data-line dl"-d8" within the non- 
choosing block BL21 etc. Although not restricted especially, since the discharge is carried out like 0V by the discharge 
circuit which is not illustrated and 0V are only impressed also to the plate electrodes P31-P42, the electrical potential 
difference which polarization does not arise and causes stress is not impressed. 

[0062] The outline wave form chart for explaining write-in actuation and read-out actuation of above-mentioned 
drawi ng 1 1 is shown in drawjngi 2 . In a write cycle, a precharge period is established and the above precharge 
actuation of Vo/2 is performed. Termination of such a precharge period supplies Vo (or 0V as shown by the dotted line) 
as shown as a continuous line to said thing similarly chosen in the main data line. On the other hand, Vo/2 are supplied 
to the non-choosing main data line. Although the above-mentioned main data line was chosen, contrary to an electrical 
potential difference, 0V (or Vo as shown by the dotted line) as shown as a continuous line are supplied to what was 
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chosen in the common plate line. Moreover, plate voltage of not choosing in a selection block is set to Vo/2, and plate 
voltage in a non-choosing block is set to OV. 

[0063] In a read-out cycle, a precharge period is established and the above precharge actuation of Vo/2 is performed. 
After such a precharge period expires, to said thing similarly chosen in the main data line, as a continuous line shows, it 
is precharged at the period Vo of (a), and since plate voltage is set to 0V, it is what reversal of polarization produced and 
the current accompanying polarization is sensed with a sense amplifier in the period of (b). That is, the potential change 
corresponding to migration of the charge accompanying reversal of polarization appears in the data line, and this is 
sensed by the sense amplifier. On the other hand, potential change does not arise in the data line to which the 
ferroelectric capacitor with which reversal of polarization is not performed is connected. In order to return reversal of 
polarization by such read-out, it returns to the condition even if it reads the electrical potential difference of the main 
data line chosen as shown in (c), and plate voltage and makes it reverse with the time. It is set to 0V and the condition is 
made to hold at both the times of polarization being un-reversed, as a dotted line shows. The read-out cycle smell of the 
electrical potential difference of the non-choosing main data line or a plate electrode is the same as that of said writing. 
[0064] The outline wave form chart for explaining write-in actuation in the selection secondary block storage circuit 
SBL1 and read-out actuation within the selection block BL1 1 is shown in drawing 13 . In a write cycle, a precharge 
period is established and the above precharge actuation of Vo/2 is performed. Termination of such a precharge period 
makes an ON state said transfer MOSFETT1 1 by which the data line is similarly connected to the main data line. The 
selection electrical potential difference Vo (or 0 V) of the main data line is impressed to the selected data line dl by this, 
and electrical-potential-difference Vo / 2 of the non-choosing main data line are impressed to other non-select data lines 
d2-d8. The electrical potential difference of a plate line is the same as that of said drawing 12 . Thereby, an electrical 
potential difference Vo is impressed to the ferroelectric capacitor formed between the select data line dl and the plate 
line PI 1 of selection. Only the electrical potential difference of Vo/2 is impressed to other ferroelectric capacitors. 
[0065] In a read-out cycle, a precharge period is established and the above precharge actuation of Vo/2 is performed. 
Termination of such a precharge period makes an ON state said transfer MOSFETT1 1 by which the data line is 
similarly connected to the main data line. In the selected data line dl, as a continuous line shows, it is precharged at the 
period Vo of (a), and since plate voltage is set to OV, it is what reversal of polarization produced and the current 
accompanying polarization is sensed with a sense amplifier in the period of (b). In order to return reversal of 
polarization by such read-out, it returns to the condition even if it reads the electrical potential difference of the data line 
chosen as shown in (c), and a plate electrode and makes it reverse with the time. It is set to 0V and the condition is made 
to hold at both the times of polarization being un-reversed, as a dotted line shows. The read-out cycle smell of the 
electrical potential difference of the non-choosing main data line or a plate electrode is the same as that of said writing. 
[0066] The outline wave form chart accompanying write-in actuation in the non-choosing secondary block storage 
circuit SBL2 and read-out actuation within the selection block BL1 1 is shown in drawing 14 . In writing and a read-out 
cycle, a precharge period is established and the above precharge actuation of Vo/2 is performed. Termination of such a 
precharge period makes an OFF state said transfer MOSFETT12 by which the data line is similarly connected to the 
main data line. Vo/2 are held by the above-mentioned precharge at data-line dl f, -d8." Others are the same as that of said 
drawing 13 . Although an electrical potential difference like Vo is impressed by communalization of a plate line at the 
time of the re-writing followed on reversal of the data based on writing or read-out also in the non-choosing secondary 
block storage circuit SBL2, since Vo/2 are held as mentioned above at data-line dr-d8", reversal of polarization is not 
produced. 

[0067] The circuit diagram for explaining other one example of the approach of reading to drawing 15 as the writing of 
the semiconductor memory shown in above-mentioned drawing 9 and drawing 10 is shown. In this drawing, two, the 
selection block BL1 1 and the non-choosing block BL21, shall be shown in instantiation as a representative, said 
electrical potential difference which produces reversal of polarization shall be similarly set to Vo in ferroelectric 
capacitor Ql grade, and reversal of polarization shall not arise in electrical-potential-difference Vo / 2 of the one half. 
[0068] In this example, it also sets at a precharge period. The WORD block line WB1 1 of the selection secondary block 
storage circuit SBL1 of the selection block BL1 1 is also made high-level, and makes an ON state both the switch 
MOSFETT1 1 and T12 grade. [ as well as the WORD block line WB12 of the non-choosing secondary block storage 
circuit SBL2 ] The main data lines D1-D8 are altogether made un-choosing, Vo/2 are supplied, and data-lines [ within a 
selection block ] dl-d8 and data-line dl' - d8' is precharged to Vo/2. 

[0069] After the above precharge is completed, the switch MOSFETT12 grade of the non-choosing secondary block 
storage circuit SBL2 in the selection block BL1 1 is switched to an OFF state (OFF), and makes Vo/2 hold to data-line 
dl f of the non-choosing secondary block storage circuit SBL2 - d8 ! . Since others are the same as that of said drawin g 
11 , they omit explanation. With this configuration, since what is necessary is just to make high-level the WORD block 
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line WB1 1 of the selection secondary block storage circuit SBL1 in the selection block BL1 1 over a memory cycle 
period, control becomes easy. 

[0070] Next, the stress of Vo/2 concerning the ferroelectric capacitor which should be made un-choosing in the case of 
memory access is considered, the above un--- although selection electrical-potential-difference Vo / 2 do not reverse 
polarization directly to a ferroelectric capacitor, they degrade the maintenance property of the remanence in the 
hysteresis characteristic of the polarization and electric field which it becomes impossible to disregard when the count 
thru/or time amount becomes long, and a ferroelectric capacitor has. 

[0071] for example, the case where connected m ferroelectric capacitors (eight pieces) to one switching device, and it 
considers as 1024 plate electrodes by using the data line as N book (128) like the semiconductor memory of this 
example - all - about 1 - if the stress of Vo/2 at the time of performing one writing or read-out in all bits is calculated 
supposing a memory array with the memory capacity of M bits, it will become as it is shown in the next table 1 . 
[0072] 
[Table 1] 
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[0073] What formed the ferroelectric capacitor in the intersection of the data line and a word line in Table 1 without 
having a switching device like JP,4-336477,A for a comparison is made into the conventional technique (conventional 
1). What formed one switch in one ferroelectric capacitor is made into the conventional technique (conventional 2) like 
JP,3-36763,A. Like JP,4-90189,A, two or more ferroelectric capacitors are formed in one switch, and from an official 
report, although it is not clear, let what was considered as the configuration which supplies Vo/2 regularly as non- 
choosing level be the conventional technique (conventional 3). 
[0074] The count of the maximum stress is set to the following formula (1) thru/or (4). 

Maximum stress =(N-1)+ of this invention (m-1) (1) 

Maximum stress =NM-1 of conventional 1 (2) 

The maximum stress of conventional 2 = N-1 (3) 

Maximum stress =1+ (m-1) of conventional 3 / N-1 
+ Nm/(N-l)-(M/m-l)..(4) 

[0075] Phase contrast of the maximum stress to 2 is conventionally set to a degree type (5) thru/or (7). 

Phase contrast =l+(m-l)/of this invention (N-1) (5) 

Phase contrast =(NM-1)/(N-1) of conventional 1 (6) 

Phase contrast =l+(m-l)/of conventional 3 (N-1) 
+ Nm/(N-l)-(M/m-l) (7) 

[0076] 3 becomes as large as 1025 times with 1 conventionally to the phase contrast at the time of being referred to as 
N= 128, M= 1024, and m= 8 as mentioned above becoming almost the same as 1 .06 times to 1 of 2 conventionally as 
for this invention. Stress of Vo/2 concerning the ferroelectric capacitor made un-choosing at the time of memory access 
can be made almost to be the same as that of 1 switch 1 capacitor like 2 before, attaining high integration by forming 
two or more ferroelectric capacitors to one switching device by this invention from this. In addition, when memory 
access in a 8-bit unit is performed, the memory array of said same configuration is prepared by the eight whole. So, the 
memory capacity which a semiconductor memory has turns into mass storage capacity like abbreviation 8M bit. 
[0077] The circuit diagram of other one example of the memory array section of the semiconductor memory concerning 
this invention is shown in drawing 1 6 . In this example, four subblock storage circuits are established in one block like 
four subblock storage circuits SBL1 thru/or the subblock storage circuit SBL4. Corresponding to this, four plate 
electrodes PI 1, P12, P13, and P14 which correspond in four subblock storage circuits SBL1-SBL4, and P21, P22, P23 
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and P24 are connected to the common plate lines PL1 and PL2, respectively. 

[0078] Thus, by making the number of subblock storage circuits increase, the pitch of a common plate line driver can be 
enlarged further, and the constraint on the layout which forms a plate selection circuitry becomes still looser. 
[0079] In this drawing, the predetermined electrical potential difference which does not require stress like Vo/2 may be 
supplied, without forming the stress prevention electrical-potential-difference supply line and Switch MOSFET like an 
example of said drawin g 1 , and performing the above precharge actuation to the data line of a non-choosing subblock. 
[0080] The circuit diagram of other one example of the memory array section of the semiconductor memory concerning 
this invention is shown in drawing 17 . It is made for the number of subblocks to differ for every block in this example. 
That is, by block 2, two subblock storage circuits SBL5 and SBL6 are formed to four subblock storage circuits SBL1- 
SBL4 being formed in block 1. 

[0081] That is, in block 1, the plate electrode of one each of four subblock storage circuits SBL1-SBL4 is connected to 
the common plate lines PL1 and PL2. In block 2, the plate electrode of one each of two subblock storage circuits SBL5 
and SBL6 is connected to the common plate lines PL3 and PL4. 

[0082] It is effective when performing memory access per block makes stress to a ferroelectric capacitor min in the 
semiconductor memory concerning the invention in this application. It is because direct current voltage which causes 
stress of a ferroelectric capacitor as mentioned above in non-choosing memory block is not built and will be made, if it 
is made to perform the writing and read-out of data which were collected for every block compared with performing 1 
bit of memory access at a time at intervals ranging over between blocks. 

[0083] That is, property degradation according a ferroelectric capacitor to stress can be made small by being made to 
carry out writing and read-out by one collected data unit (sector) like magnetic disk memory equipment, and assigning it 
to one memory block. In this case, it is convenient to make the dynamic mold RAM, the static mold RAM, or the 
register build in a semiconductor memory, to incorporate the write-in data from the outside to Above RAM and a 
register, and to write it in a ferroelectric capacitor per block one by one. The read-out data from a ferroelectric capacitor 
are transmitted to Above RAM or a register, and it reads to a high speed through this RAM or register, and is made to 
make a signal output in read-out actuation. 

[0084] If that from which the number of subblocks differs like above-mentioned drawing 17 is prepared when 
performing writing and read-out of the data in a block unit as mentioned above and there are two kinds, the data which 
consist of an a large number bit, and the data which consist of bits fewer than it, the memory cell within a block can be 
used effectively without futility by choosing a block according to the size of data. 

[0085] The circuit diagram of other one example of the memory array section of the semiconductor memory concerning 
this invention is shown in drawin g 18 . Although the number of subblock storage circuits is the same, it is made for the 
number of plate electrodes to differ for every block in this example. That is, in the subblock storage circuits SBL1 and 
SBL2 of block 1, one ferroelectric capacitor is formed to Switch MOSFET to two ferroelectric capacitors being formed 
to one switch MOSFET in the subblock storage circuits SBL3 and SBL4 of block 2. also considering as such a 
configuration - said - the data size for every block can be changed similarly. 

[0086] The circuit diagram of other one example of the memory array section of the semiconductor memory concerning 
this invention is shown in drawing 19 . Although the number of subblock storage circuits is the same, it is made for the 
number of plate electrodes to differ for every block in this example. That is, in the subblock storage circuits SBL1 and 
SBL2 of block 1, one ferroelectric capacitor is formed to Switch MOSFET to two ferroelectric capacitors being formed 
to one switch MOSFET in the subblock storage circuits SBL3 and SBL4 of block 2. In this case, with block 1 and block 
2, it **** so that the consistencies of a plate electrode may differ, it is that of ****, and in order to consider as the same 
configuration as block 1, a dummy plate electrode is prepared. 

[0087] That is, to a dummy plate electrode, a ferroelectric capacitor is made not to be formed by making it not intersect 
the data line within a block. If the plate electrode of such a dummy is prepared, fluctuation of the pattern dimension by 
the roughness and fineness of the pattern of a plate electrode can be prevented. That is, in a ferroelectric capacitor, since 
fluctuation of the above-mentioned pattern dimension turns into fluctuation of capacity value directly, a margin of 
operation can be enlarged by fluctuation prevention of the above pattern dimensions. 

[0088] The block diagram of the semiconductor memory (FRAM) concerning this invention is shown in d rawin g 20 . 
This drawing shows the relation between a block and a subblock, and the relation between a common plate line and a 
plate line. 

[0089] i blocks are established from 1 to i. n subblocks are formed in one block. When there are m plate lines 
(electrode) in each ** block, the number of required common plate lines becomes m. This means that it can reduce to 
1/n to the total (nxm) of each plate line. Consequently, the number of plate line drivers can also be lessened like m 
pieces. 
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[0090] Selection of writing or the block at the time of read-out is made to be performed using a block register. It is made 
to perform selection of the subblock within each block using a subblock selection register. When the number of 
subblocks differs by every block like said example, let the number of subblock selection registers be the number of the 
maximum secondary blocks which one block has. And although not restricted especially, the subblock count of each 
block is memorized in the block selection register, and unnecessary selection is made not to be performed. The number 
of the maximum secondary blocks which one block has is 2K. When it is an individual, each bit of a block selection 
register is made into K+l bit, for example, respectively. 

[0091] The circuit diagram of other one example of the memory array section of the semiconductor memory concerning 
this invention is shown in drawing 21 . A memory cell is constituted from one switch MOSFET and one ferroelectric 
capacitor as well as the dynamic mold RAM by this example. Even in this case, the plate lines PI 1 and P12 are 
communalized for every block, and it connects with the common plate line PL 1 . While being able to prepare a plate 
line driver per block and forming a memory array side in high density by doing in this way, it can be adjusted and an 
address selection circuit can be formed. 

[0092] It writes in drawing 22 with Y system selection circuitry, and the circuit diagram of one example of a readout 
circuitry is shown in it. Y selector YSW-1 corresponding to data terminal DIO-1, and read-out / write-in circuit RWC-1 
corresponding to it are shown in this drawing in instantiation as a representative. 

[0093] The switching device of the pair which consists of a switch MOSFETT4 for selection and a switch MOSFETT3 
for un-choosing to the one main data line Dl with which Y selector YSW-1 is shown in instantiation as a representative 
is prepared. Similarly, it is shown in instantiation as a representative, and also the object for un-choosing, the switches 
MOSFETT5 and T6 for selection, and T7 and T8 are prepared to the data lines D2 and D8. The switches MOSFETT4, 
T6, and T8 for selection connect the corresponding main data lines Dl, D2, and T8 to a common data line. 
[0094] The above-mentioned read-out / write-in circuit RWC-1 are prepared in this common data line. The switches 
MOSFETT3, T5, and T7 for un-choosing are written in to the corresponding data lines Dl, D2, and D8 (read-out), and 
supply electrical-potential-difference Vo / 2 of the one half of an electrical potential difference Vo. The switch 
MOSFET the same object for selection and for un-choosing is formed also to other main data lines D3-D7 which are not 
illustrated. 

[0095] The selection signal Yl formed by the Y decoder YDEC is supplied to the gate of the switch MOSFETT4 for 
selection corresponding to the above-mentioned data line Dl, and this selection signal Yl is reversed and supplied to the 
gate of the switch MOSFETT3 for un-choosing by the inverter circuit. Similarly, switch control of the switches 
MOSFETT6 and T8 for other selections is carried out by selection signals Y2 and Y8, the above-mentioned selection 
signals Y2 and Y8 are reversed by the inverter circuit, and the switches MOSFETT5 and T7 for un-choosing are 
supplied. When the one data line is chosen and it connects with a common data line by this, as for other data lines, the 
bias voltage of Vo/2 is given. 

[0096] The circuits of a write-in system are the data input buffer DIB, and the data in latch DIL and the write-in 
amplifier WRITE, and the circuits of a read-out system are a sense amplifier SA, the data out latch DOL, and the data 
output buffer DOB. The data supplied to the data in latch DIL from the data out latch DOL are a thing for the re- writing 
by the above destructive reading. That is, when re-writing is required, a re-write-in signal is emitted by the data input 
buffer DIL and decoder PL-DEC by the data output latch DOL. Thereby, a data-line electrical potential difference and a 
plate line electrical potential difference are reversed (Vo changes to 0V and 0V are changed to Vo, respectively), and re- 
writing is performed. 

[0097] MOSFETT9 is the switch MOSFET which gives the potential of Vo/2 to the common data line to which it writes 
with the input of the above-mentioned sense amplifier SA by timing signal phi, and the output of Amplifier WRITE is 
connected. A switch MOSFETT9 precharges the selection main data line to Vo/2 at the time of precharge actuation. At 
this time, the non-choosing main data line is precharged through Y selector YSW-1 Vo/2. With termination of this 
precharge actuation, a switch MOSFETT9 is made into an OFF state, a light amplifier WRITE or a sense amplifier SA 
operates, and writing or read-out actuation is performed. 

[0098] The above MOSFETT9 is omissible. It is because the electrical potential difference of Vo/2 can be made to 
output to all the main data lines as mentioned above if an output signal is formed so that the whole of Y selector YSW-1 
may be made un-choosing in Decoder YDEC at the time of the above-mentioned precharge actuation. Moreover, like 
examples, such as said drawing 1 , by that by which a stress prevention electrical-potential-difference supply line and 
the switch MOSFET corresponding to it are formed in a subblock storage circuit, since it is unnecessary to precharge to 
the internal data line of a non-choosing secondary block storage circuit, the above MOSFETT9 is deleted. 
[0099] Other whole one example circuit diagrams of the semiconductor memory concerning this invention are shown in 
drawing 23 . The modification of the example of said drawing 2 and drawing 3 is shown in this drawing. That is, in this 
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example, in order to form the read-out reference voltage of a sense amplifier SA, the dummy data line DUMDL1 is 
formed. Corresponding to this dummy data line DUMDL1, the dummy switch MOSFET, the dummy ferroelectric 
capacitor Dml, and Dm2 grade are prepared. The dummy array DUM1 is constituted by these dummy data line 
DUMDL 1, the dummy switch MOSFET and the dummy ferroelectric capacitor Dml, and Dm2 grade. 
[0100] At the time of writing and read-out, the electrical potential difference of Vo/2 is supplied to a dummy cell 
(ferroelectric capacitor Dml grade) through Precharge MOSFETTd. Thereby, to a dummy cell, storage information is 
not reversed at the time of writing and read-out. Although especially a dummy cell is not restricted, it is the same 
configuration as a memory cell. And the electrostatic capacity of a dummy cell is constituted more greatly than the 
electrostatic capacity of a memory cell. Parasitic capacitance of the main data line and a dummy data line is made the 
same. For example, by making it become in the middle for a part for potential change of the main data line which 
generates potential change of the dummy data line by the dummy cell when polarization of a selection memory cell is 
reversed, and potential change of the main data line generated without polarization of a selection memory cell being 
reversed, a sense amplifier SA can read at high speed and correctly, and can sense a signal. 

[0101] Since other configurations are the same as that of said drawin g 2 and example of drawing 3 , the explanation is 
omitted. Moreover, also when the switch MOSFET formed like the example of drawing 9 and drawing 10 
corresponding to the electrical-potential-difference supply line SD1 grade for stress prevention or it is omitted, the 
above-mentioned dummy data line DUMDL can be formed, and the reference voltage of a sense amplifier SA can be 
formed. In this case, what is necessary is just to form a switch MOSFETT9 for precharge like said drawin g 22 in a 
common data line. 

[0102] The memory array section of the semiconductor memory concerning this invention and the circuit diagram of 
other one example of an I/O system circuit are shown in drawing 24 . The modification in the case of forming a dummy 
data line DUMDL like the example of drawing 23 , and forming the reference voltage of a sense amplifier SA is shown 
by this example. In this example, the dummy data line DUMDL 1 is arranged in the center section of memory block. 
That is, although the dummy array DUM1 has been arranged at the edge of memory block in the example of said 
drawing 23 , the dummy array DUM1 corresponding to it is arranged in the center section of memory block BL21 in 
this example. If the dummy array DUM1 is formed in the center section of memory block like this example, a moderate 
property can be acquired also to which the main data line of this memory block, and expansion of the level margin of a 
sense amplifier S A can be aimed at. 

[0103] The memory array section of the semiconductor memory concerning this invention and the circuit diagram of 
other one example of an I/O system circuit are shown in drawing 25 . In this example, it replaces with the above dummy 
data lines DUMDL, and the reference voltage of a sense amplifier SA is formed with the dummy capacity Cd. In this 
case, the capacity value of the dummy capacity Cd is set up more greatly than the sum of the capacity of the actual main 
data line, and the capacity of a memory cell. 

[0104] Also in this example, the switch MOSFET corresponding to the electrical-potential-difference supply line SD2 
grade for stress prevention or it may be omitted, and memory block may be constituted. Two or more dummy capacity 
or above dummy data lines are formed in the area connected to one sense amplifier, and you may make it choose the 
dummy capacity near the main data line chosen by Y selector, or a dummy data line. By considering as such a 
configuration, the margin of a sense amplifier SA of operation is expandable. 

[0105] The block diagram of one example of the microcomputer with which the semiconductor memory concerning this 
invention is used for drawing 26 is shown. In this example, the semiconductor memory FRAM applied to this invention 
as a memory circuit and cache memory C-MEM are used. The semiconductor memory FRAM concerning this invention 
uses others as a ROM (read only memory), using the specific area in a memory array as RAM (random access memory). 
Although not restricted especially, access with an electrical potential difference which reversal of polarization does not 
produce to memory block like the example of drawin g 21 , and the same actuation as the dynamic mold RAM is made 
to perform, a power source is supplied to a microcomputer and data processing accompanied by writing/read-out of data 
for this RAM field can be performed at a high speed at the time of operating state. 

[0106] When making the power source of the above-mentioned microcomputer intercept, what needs un-volatilizing- 
ization before that among the data with which RAM was memorized is made to transmit to the ROM section. Thereby, 
even if a power source is intercepted, the ROM section is made to memorize required data and it can do with Lycium 
chinense. And the data evacuated to Above ROM are read, and it transmits to RAM, and is made to perform high-speed- 
data processing, when a microcomputer starts actuation by powering on again using RAM again. 
[0107] By taking such a configuration, the count of rewriting to FRAM can be reduced sharply. Thereby, the limit of the 
count of rewriting to FRAM can be lost substantially. The above configurations are suitable for the IC card. That is, in 
an IC card, un-volatilizing-ization of required stored data is attained without making a dc-battery carry, and it can be 
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used, without receiving substantially the constraint which is the count of rewriting of nonvolatile memory. 
[0108] CPU is a microprocessor (central-process unit) and processes data according to a series of data-processing 
programs. The timer circuit TIM, the serial communication interface SCI, the analog / digital conversion circuit A/D, 
and I/O circuit I/O other than [ above ] a semiconductor memory FRAM and C-MEM are prepared as a circumference 
circuit by Bus BUS focusing on this microprocessor CPU. 

[0109] although not restricted to especially the power supply terminals Vcc and Vss - about 5 - it is V and 0V, and it is 
used as above supply voltage for digital circuits, and the selection electrical potential difference Vw given to the write- 
in electrical potential difference Vo required for actuation of the above-mentioned semiconductor memory FRAM, and 
Vo/2 and the 1st word line is formed of an internal booster circuit. 

[01 10] Power supply terminals A Vcc and A Vss are the supply voltage for analog circuits. Thus, by setting aside a 
power source in a digital circuit and an analog circuit, it can prevent that the comparatively big noise generated on a 
power-source line at a digital circuit side leaks to the power-source line by the side of an analog circuit. 
[0111] The above-mentioned microcomputer cannot be overemphasized by that you may be the thing of a board 
configuration by which each is constituted with one semiconductor integrated circuit equipment, and is carried in 
mounting substrates, such as a printed circuit board. In this case, since two or more collection storage of semi- 
conductors can constitute a store circuit F ARAM, it can give big storage capacity. Moreover, you may make it connect 
RAM etc. as external memory. 

[0112] The layout pattern of other one example of the memory array section of the semiconductor memory concerning 
this invention is shown in drawing 27 . The A- A 1 sectional view is shown in drawing 28 , and the B-B 1 sectional view is 
shown in drawing 29 . 

[01 13] In this example, the lower electrode 12 of a ferroelectric capacitor is formed on the field insulator layer 4, and it 
connects with the source or the drain of Transfer MOSFET so that clearly from drawing 27 - drawing 29 . Thereby, the 
diffusion layer 9 which constitutes the source or the drain of Transfer MOSFET is made into small size required to 
obtain contact 116. Consequently, while the parasitism resistance in the subdata line within a subblock becomes large a 
little, that parasitic capacitance can be reduced sharply. 

[0114] The production process sectional view for explaining one example of the manufacture approach of the above- 
mentioned semiconductor memory is shown in drawing 30 and drawin g 3 1 . The detail of the structure of the 
semiconductor memory of the above-mentioned configuration will be understood still more easily by explanation of the 
following manufacture approach. N channel mold MOSFET and the P channel mold MOSFET which are used for store 
circuit MC-FRAM and its circumference circuit of a unit are set, and it is drawn on this drawing. 
[01 15] It sets to drawin g 30 (A) and is P by the manufacturing technology of a well-known CMOS integrated circuit. - 
Or N - In the part by which store circuit MC-FRAM of the above-mentioned unit and N channel mold MOSFET are 
formed on the mold semi-conductor substrate 1, it is P. - In the part in which a layer 3 is formed in and the P channel 
mold MOSFET is formed, it is N. - A layer 2 is formed. 

[0116] It leaves the part of the diffusion layer for component formation, and the field insulator layer 4 is formed. The 
channel stopper 5 of P type is formed in the bottom of this field insulator layer. Thin gate dielectric film 6 is formed in 
the front face of the component formation field surrounded by the above-mentioned field insulator layer, and the gate 
electrode 7 which consists of polish recon or a polycide is formed on it. N+ which constitutes the source and the drain of 
N channel mold MOSFET by making this gate electrode 7 and the field insulator layer 4 into MAKUSU The mold 
diffusion layer 9 is formed. P+ which constitutes the source and a drain from an another process with the P channel 
mold MOSFET The mold diffusion layer 10 is formed. On the above-mentioned gate dielectric film 7, it is CVD-Si02. 
It is formed. 

[01 17] the gate electrode 7 - receiving ~ CVD-Si02 from - the becoming sidewall 1 1 forms - having - CVD-Si02 
from - the becoming interlayer insulation film 104 is formed. And opening 1 16 is formed in the part equivalent to the 
source or the drain of Transfer MOSFET. 

[01 18] In drawing 30 (B), the silicide film 12 which consists of Pt etc. by the well-known approach is formed through 
an interlayer insulation film 104 on the field insulator layer 4. For example, after making Pt etc. DIPOJISHON and 
SHIRIKOIDO-ize on the above-mentioned interlayer insulation film 104, the lower electrode 12 is formed of patterning. 

[01 19] In drawin g 31 , are DIPOJISHON the ferroelectric 13 which consists of PZT etc. by the well-known approach, 
and the up electrode 14 which consists of Pt etc. is formed on it. the above-mentioned upper part - pattern NINGU of a 
conductor 14 and the ferroelectric 13 is carried out at coincidence. Thereby, N channel mold MOSFET and the 
ferroelectric capacitor as TORASUFA MOSFET required for a unit store circuit are formed. Hereafter, interlayer 
insulation film formation is carried out, the data line is formed by the aluminum etc., and it is made to connect with the 
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drain (or source) of Transfer MOSFET. And if, the metal wiring layer 19 which consists of aluminum for the shunts for 
forming an interlayer insulation film like said example, and reducing the resistance of a word line etc. is formed. 
[0120] The ferroelectric capacitor formed to one transfer MOSFET is replaced with what **** to a laminated structure 
like before like the above example, and in what is arranged in a longitudinal direction, since it ends with the process 
which forms the ferroelectric capacitor of one batch, a production process can be reduced sharply. [ two or more ] That 
is, when it is made **** structure, a manufacture process only with the same number of the capacitors will be repeated, 
and a manufacture process is complex and wide-ranging. 

[0121] If a manufacture process becomes complicated as mentioned above, cost not only becomes high, but will bring 
variation and degradation to the property of a ferroelectric capacitor at single order. That is, since heat treatment etc. is 
carried out at every manufacture process of the capacitor formed on it, the dielectric of a lower capacitor is considered 
that a property deteriorates in response to the effect. 

[0122] In the case of a laminated structure, variation arises in the size of the capacitor which constitutes a unit store 
circuit by MAKUSU gap etc., or it is expected by above degradation and variations of the property of a dielectric that 
comparatively big variation arises in migration of the charge produced at the time of reversal of polarization in read-out 
actuation. Thereby, the margin of a sense amplifier of operation gets worse, and there is a possibility that poor read-out 
may arise. 

[0123] On the other hand, in what is arranged in a longitudinal direction like this example, since two or more capacitors 
are similarly formed at the same process, the write-in property and read-out property which do not have the variation in 
that property and were stabilized can be acquired. 

[0124] When it has arranged in the longitudinal direction as mentioned above, the occupancy area of the memory array 
itself becomes large inevitably. The direction of the structure made into **** like said conventional technique is 
excellent in this point. However, it is meaningless however it may integrate the memory array itself highly. Don't 
choose a memory cell or don't forget for the address selection circuit for giving a write-in electrical potential difference 
and a non-choosing electrical potential difference to exist. That is, it is because it does not become about semantics in 
practice unless the circuit which chooses it also becomes **** structure, even if it makes it **** structure and narrows 
the pitch of the 2nd word line. Since CMOS circuits, such as a decoder, generally cannot be made into ****, unless the 
decoder of**** structure is developed, even if the above-mentioned **** structure says that it is not fit for substantial 
high integration, it is not an overstatement. 

[0125] in this example , by arranging the 2nd word line which arrange in a longitudinal direction and be connect to the 
electrode of a ferroelectric capacitor , and communalizing the plate line which be the electrode of another side of a 
ferroelectric capacitor for every subblock , only the number communalized corresponding to the plate line pitch can 
make the pitch of a decoder circuit etc. expand , can double this address selection circuit with a memory array , and can 
be arrange on a semi-conductor substrate efficiently as this result . 

[0126] The operation effectiveness acquired from the above-mentioned example is as follows. 

(1) The 1st switching device by which the control terminal was connected to the 1st address selection line, An electrode 
is connected common [ while ] to the end side of this 1st switching device. It has the subblock storage circuit which 
consists the electrode of another side which is arranged together with a longitudinal direction and becomes so that it 
may intersect perpendicularly to the electrode of the method of top Norikazu of plurality which comes to form a 
ferroelectric capacitor in the intersection of two electrodes as 2nd address selection line. The address different, 
respectively is assigned to the 1st address selection line of each ** block store circuit. The address selection circuit 
which assigned the address respectively common to the 2nd address selection line of the subblock storage circuit which 
consists of the above-mentioned plurality, and was communalized is prepared. An electrical potential difference which 
changes into a selection condition one in the 2nd address selection line which consists of plurality when it changes the 
1st address selection line into a selection condition and the 1st switching device is made into an ON state, and 
polarization produces in a ferroelectric capacitor is given. It is made non-choosing potential of the electrical potential 
difference which joins the ferroelectric capacitor with which the electrical potential difference which joins a 
ferroelectric capacitor was chosen as the 2nd remaining address selection lines which becomes half mostly. By giving 
non-choosing potential from which the electrical potential difference which joins a ferroelectric capacitor is set to about 
0 to the 2nd address selection line which consists of plurality when it changes the 1st address selection line into the 
condition of not choosing and the 1st switching device is made into an OFF state Attaining high integration of the 
memory array using a ferroelectric capacitor, since an electrical potential difference can be prevented from joining the 
ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing switching device, the 
effectiveness that the stress to a dielectric capacitor can be reduced sharply is acquired. 

[0127] When the 1st switching device of a subblock storage circuit which the above-mentioned ferroelectric capacitor 
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was communalized for while, and prepares the 2nd switching device and corresponds to an electrode side is an ON state, 
(2) To an OFF state By making it an ON state and giving the same potential as the potential of the 2nd selection line at 
title time of un-choosing, when the 1st corresponding switching device of a subblock storage circuit is an OFF state The 
effectiveness that the stress to the ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing 
switching device can be reduced efficiently is acquired. 

[0128] (3) Give a precharge electrical potential difference of an electrical potential difference which polarization 
produces in a ferroelectric capacitor through the 1st switching device which becomes half mostly to that un-choosing is 
supposed among the subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device 
of the subblock storage circuit chosen after this precharge actuation is made into an ON state. An electrical potential 
difference from which polarization produces one in the 2nd address selection line which consists of plurality in the 
ferroelectric capacitor which were chosen by changing into a selection condition is given. By making it non-choosing 
potential of the electrical potential difference which joins the ferroelectric capacitor with which the electrical potential 
difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection lines which becomes 
half mostly The effectiveness that the stress to the ferroelectric capacitor of the subblock storage circuit corresponding 
to a non-choosing switching device can be reduced sharply is acquired attaining communalization of the 2nd address 
selection line of a subblock by the easy configuration. 

[0129] (4) Make the memory cell array section with the memory cell which consists of one switching device and one 
ferroelectric capacitor put side by side. When the electrode of the method of top Norikazu is omitted in this memory cell 
array section, the electrode of another side of the dummy corresponding to the 2nd selection line is prepared and the 
layout pattern of the 2nd selection line considers as the same configuration as it of the above-mentioned subblock 
storage circuit Having storage block of a configuration of differing, fluctuation of the pattern dimension by the 
roughness and fineness of the electrode of another side of a capacitor can be prevented, and the effectiveness that a 
margin of operation is securable is acquired. 

[0130] (5) By being made to perform memory access in the unit of storage block, the effectiveness that the count of the 
applied voltage which tires a non-choosing ferroelectric capacitor compared with the case where each dielectric 
capacitor is accessed at random can be reduced sharply is acquired. 

[0131] (6) Initialization which polarization produces in one side to the ferroelectric capacitor of the above-mentioned 
storage block is made, and only by the writing of data corresponding to data which reverse polarization on the basis of 
it, the effectiveness that shortening and low-power-izing of write-in operation time amount can be attained is acquired 
by being made to perform actual write-in actuation. 

[0132] Although invention made from this invention person above was concretely explained based on the example, it 
cannot be overemphasized that it can change variously in the range which the invention in this application is not limited 
to said example, and does not deviate from the summary. For example, about the ferroelectric ingredient which 
constitutes a ferroelectric capacitor, it may be well-known by said official report etc., and the ingredient may be 
anything. 

[0133] For example, since the magnitude of the net of the remanence of a ferroelectric crystal is decided by total of the 
projection to the impression electric field vector of a crystallographic axis, a net remanence becomes small when the 
direction of a crystallographic axis is scattering. Then, in order to enlarge a remanence, it is formed so that it may 
increase as the ferroelectric crystal with which the part whose include angle which the direction of a crystallographic 
axis and applied voltage make is 5 degrees or less constitutes a ferroelectric capacitor becomes, for example, so that it 
may become 80% or more. As a ferroelectric crystal, there are BaTiO scissors, PZT, etc., for example. 
[0134] The circumference circuit of a memory array can take various example gestalten, such as a thing constituted with 
N channel mold MOSFET besides what is constituted by the CMOS circuit, or the P channel mold MOSFET, or a thing 
which combined MOSFET and the bipolar mold transistor. 

[0135] The input approach of the address may input the address assigned to the memory cell like general RAM besides 
a thing and ROM which input an address signal per block as mentioned above. In this case, in order to reduce the 
number of external terminals, X system and Y system may be multiplexed and inputted from a common address 
terminal like the dynamic mold RAM. 
[0136] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. Namely, the 1st switching device by which the control terminal was 
connected to the 1st address selection line, An electrode is connected common [ while ] to the end side of this 1st 
switching device. It has the subblock storage circuit which consists the electrode of another side which is arranged 
together with a longitudinal direction and becomes so that it may intersect perpendicularly to the electrode of the 
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method of top Norikazu of plurality which comes to form a ferroelectric capacitor in the intersection of two electrodes 
as 2nd address selection line. The address different, respectively is assigned to the 1st address selection line of each ** 
block store circuit. The address selection circuit which assigned the address respectively common to the 2nd address 
selection line of the subblock storage circuit which consists of the above-mentioned plurality, and was communalized is 
prepared. An electrical potential difference which changes into a selection condition one in the 2nd address selection 
line which consists of plurality when it changes the 1st address selection line into a selection condition and the 1st 
switching device is made into an ON state, and polarization produces in a ferroelectric capacitor is given. It is made 
non-choosing potential of the electrical potential difference which joins the ferroelectric capacitor with which the 
electrical potential difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection 
lines which becomes half mostly. By giving non-choosing potential from which the electrical potential difference which 
joins a ferroelectric capacitor is set to about 0 to the 2nd address selection line which consists of plurality when it 
changes the 1st address selection line into the condition of not choosing and the 1st switching device is made into an 
OFF state Attaining high integration of the memory array using a ferroelectric capacitor, since an electrical potential 
difference can be prevented from joining the ferroelectric capacitor of the subblock storage circuit corresponding to a 
non-choosing switching device, the stress to a dielectric capacitor can be reduced sharply. 

[0137] When the 1st switching device of a subblock storage circuit which the above-mentioned ferroelectric capacitor 
was communalized for while, and prepares the 2nd switching device and corresponds to an electrode side is an ON state, 
to an OFF state By making it an ON state and giving the same potential as the potential of the 2nd selection line at the 
time of un-choosing, when the 1st corresponding switching device of a subblock storage circuit is an OFF state The 
stress to the ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing switching device can 
be reduced efficiently. 

[0138] A precharge electrical potential difference of an electrical potential difference which polarization produces in a 
ferroelectric capacitor through the 1st switching device which becomes half mostly is given to that un-choosing is 
supposed among the subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device 
of the subblock storage circuit chosen after this precharge actuation is made into an ON state. An electrical potential 
difference from which polarization produces one in the 2nd address selection line which consists of plurality in the 
ferroelectric capacitor which were chosen by changing into a selection condition is given. By making it non-choosing 
potential of the electrical potential difference which joins the ferroelectric capacitor with which the electrical potential 
difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection lines which becomes 
half mostly The stress to the ferroelectric capacitor of the subblock storage circuit corresponding to a non-choosing 
switching device can be reduced sharply, attaining communalization of the 2nd address selection line of a subblock by 
the easy configuration. 

[0139] The memory cell array section with the memory cell which consists of one switching device and one 
ferroelectric capacitor is made to put side by side. When the electrode of the method of top Norikazu is omitted in this 
memory cell array section, the electrode of another side of the dummy corresponding to the 2nd selection line is 
prepared and the layout pattern of the 2nd selection line considers as the same configuration as it of the above- 
mentioned subblock storage circuit Having storage block of a configuration of differing, fluctuation of the pattern 
dimension by the roughness and fineness of the electrode of another side of a capacitor can be prevented, and a margin 
of operation can be secured. 

[0140] By being made to perform memory access in the unit of storage block, the count of the applied voltage which 
tires a non-choosing ferroelectric capacitor compared with the case where each dielectric capacitor is accessed at 
random can be reduced sharply. 

[0141] Initialization which polarization produces in one side to the ferroelectric capacitor of the above-mentioned 
storage block is made, and only by the writing of data corresponding to data which reverse polarization on the basis of 
it, shortening and low-power-izing of write-in operation time amount can be attained by being made to perform actual 
write-in actuation. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The 1st switching device by which the control terminal was connected to the 1st address selection line, The 
electrode of another side which is superficially located in a line on a semi-conductor substrate, is arranged, and becomes 
so that an electrode may be connected common [ while ] to the end side of this 1 st switching device and it may intersect 
perpendicularly to above-mentioned one electrode as 2nd address selection line While assigning the address different, 
respectively to the 1st address selection line in the subblock storage circuit which is equipped with the subblock storage 
circuit which consists of plurality which comes to form a ferroelectric capacitor in the intersection of the above- 
mentioned two electrodes, and consists of the above-mentioned plurality The address respectively common to the 2nd 
address selection line of the subblock storage circuit which consists of the above-mentioned plurality is assigned. The 
address selection circuit communalized to the 2nd address selection line by which the corresponding address was 
assigned is prepared. An electrical potential difference which changes into a selection condition one in the 2nd address 
selection line which consists of plurality when it changes the 1st address selection line into a selection condition and the 
1st switching device is made into an ON state, and polarization produces in a ferroelectric capacitor is given. It is made 
non-choosing potential of the electrical potential difference which joins the ferroelectric capacitor with which the 
electrical potential difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection 
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lines which becomes half mostly. The semiconductor memory characterized by giving non-choosing potential from 
which the electrical potential difference which joins a ferroelectric capacitor is set to about 0 to the 2nd address 
selection line which consists of plurality when it changes the 1st address selection line into the condition of not choosing 
and the 1st switching device is made into an OFF state. 
[Claim 2] In claim 1, 

The semiconductor memory characterized by being made an ON state and giving the same potential as the potential of 
the 2nd selection line at the time of un-choosing when the 1st switching device of the subblock storage circuit where the 
above-mentioned ferroelectric capacitor was communalized for while, and the 2nd switching device prepares and 
corresponds to an electrode side is an ON state and the 1st switching device of the subblock storage circuit 
corresponding to an OFF state is an OFF state. 
[Claim 3] In claim 1, 

A precharge electrical potential difference of an electrical potential difference which polarization produces in a 
ferroelectric capacitor through the 1st switching device which becomes half mostly is given to that un-choosing is 
supposed among the subblock storage circuits which consist of the above-mentioned plurality. The 1st switching device 
of the subblock storage circuit chosen after this precharge actuation is made into an ON state. An electrical potential 
difference from which polarization produces one in the 2nd address selection line which consists of plurality in the 
ferroelectric capacitor which were chosen by changing into a selection condition is given. The semiconductor memory 
characterized by the thing of the electrical potential difference which joins the ferroelectric capacitor with which the 
electrical potential difference which joins a ferroelectric capacitor was chosen as the 2nd remaining address selection 
lines which it comes to make half non-choosing potential mostly. 
[Claim 4] In claim 1 thru/or either of 3, 

It is the semiconductor memory which, as for the above-mentioned subblock storage circuit, matrix arrangement of two 
or more subblock storage circuits is carried out, and, as for the 1st address selection line and the 2nd address selection 
line, the address of X system is assigned, and is characterized by the 1st switching device of the above being what is 
connected to one in two or more signal lines with which this subblock storage circuit is assigned to the address of Y 
system. 

[Claim 5] In claim 4, 

The semiconductor memory which the switching device of a pair is prepared in the above-mentioned two or more kana 
********, respectively, and it connects with one selected signal line through one switching device at a common signal 
line, and a selection electrical potential difference is impressed, and is characterized by being the thing of a selection 
electrical potential difference to which a half electrical potential difference is given mostly through the switching device 
of another side at the signal line of remaining not choosing. 
[Claim 6] In claim 5, 

The semiconductor memory characterized by being the thing which was formed in the control terminal of the switching 
device of a top Norikazu pair of the decoder circuit of Y system, and to which a signal is supplied complementary. 
[Claim 7] In claim 1 thru/or either of 6, 

The above-mentioned subblock storage circuit is a semiconductor memory characterized by being that to which the 
plurality which makes respectively common the 1st and 2nd address selection lines, respectively comes to constitute one 
storage block, and memory access is performed in the unit of this storage block. 
[Claim 8] In claim 7, 

It is the semiconductor memory characterized by being that to which initialization whose polarization produces the 
above-mentioned storage block in one side to the ferroelectric capacitor formed in it is made, and actual write-in 
actuation is performed only by the writing of data corresponding to data which reverse polarization on the basis of it. 
[Claim 9] In claim 1 thru/or either of 3, 

The semiconductor memory characterized by being what the memory cell array section with the memory cell which 
consists of one switching device and one ferroelectric capacitor makes annex, and prepared. 
[Claim 10] In claim 9, 

The semiconductor memory characterized by being that by which above-mentioned one electrode is omitted by the 
memory cell section which consists of the one above-mentioned switching device and one ferroelectric capacitor, the 
electrode of another side of the dummy corresponding to the 2nd selection line is prepared in it, and the layout pattern of 
the 2nd selection line is considered as the same configuration as it of the above-mentioned subblock storage circuit. 
[Claim 11] The 1st selection line, 
The 2nd selection line, 
The 1st wiring, 
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Data line, 

The 1st and 2nd memory cells are included, 

The 1st memory cell of the above contains the 1st storage element containing the 1st switch containing the 1st terminal 
connected to the above-mentioned 1st selection line, the 2nd terminal connected to the above-mentioned data line, and 
the 3rd terminal, and the 1st electrode connected to the 3rd terminal of the above and the 2nd electrode connected to the 
1 st wiring of the above, 

The 2nd memory cell of the above contains the 2nd 100 million accounts containing the 2nd switch containing the 4th 
terminal connected to the above-mentioned 2nd selection line, the 5th terminal connected to the above-mentioned data 
line, and the 6th terminal, and the 3rd electrode connected to the 6th terminal of the above and the 4th electrode 
connected to the 1st wiring of the above, 

The above 1st and the 2nd storage element of the above are a semiconductor memory characterized by the ability to 
hold data un- volatilizing. 
[Claim 12] In claim 11, 

Each of the 1st and 2nd switches of the above is a semiconductor memory characterized by including MOSFET. 
[Claim 13] In claim 1 1 or 12, 

The semiconductor memory characterized by impressing the electrical potential difference whose polarization of the 1st 
storage element of the above is enabled to the above-mentioned 1st and 2nd electrode question when the 1st memory 
cell of the above is chosen. 
[Claim 14] In claim 11 or 12, 

It is the semiconductor memory which is made into the potential difference made possible [ polarization of the 1st 
storage element of the above ] for the potential difference of the 1st electrode of the above, and the 2nd electrode of the 
above, and carries out the description of the potential difference of the three above-mentioned electrode and the 4th 
electrode being made into the potential difference to which polarization of the 2nd storage element of the above is not 
carried out when [ the 2nd memory cell of the above ] choosing the 1st memory cell of the above and un-choosing. 
[Claim 15] In either of claims 11-14, 

The 1st and 2nd storage elements of the above are semiconductor memories characterized by being ferroelectric 
capacity. 

[Claim 16] The 1st, 2nd, 3rd, and 4th word lines, 
The 1st and 2nd wiring, 
The 1st data line, 

The 1st, 2nd, 3rd, and 4th memory cells are included, 

The 1st memory cell of the above contains the 1st capacity containing the 1st switch containing the 1st terminal 
connected to the 1st word line of the above, the 2nd terminal connected to the 1st data line of the above, and the 3rd 
terminal, and the 1st electrode connected to the 3rd terminal of the above and the 2nd electrode connected to the 1st 
wiring of the above, 

The 2nd memory cell of the above contains the 2nd capacity containing the 2nd switch containing the 4th terminal 
connected to the 2nd word line of the above, the 5th terminal connected to the 1st data line of the above, and the 6th 
terminal, and the 3rd electrode connected to the 6th terminal of the above and the 4th electrode connected to the 1st 
wiring of the above, 

The 3rd memory cell of the above contains the 3rd capacity containing the 3rd switch containing the 7th terminal 
connected to the 3rd word line of the above, the 8th terminal connected to the 1st data line of the above, and the 9th 
terminal, and the 5th electrode connected to the 9th terminal of the above and the 6th electrode connected to the 2nd 
wiring of the above, 

The 4th memory cell of the above contains the 4th capacity containing the 4th switch containing the 10th terminal 
connected to the 4th word line of the above, the 1 1th terminal connected to the 1st data line of the above, and the 12th 
terminal, and the 7th electrode connected to the 12th terminal of the above and the 8th electrode connected to the 2nd 
wiring of the above, 

The 1st, 2nd, 3rd, and 4th capacity of the above is a semiconductor memory characterized by the ability to hold data un- 

volatilizing. 

[Claim 17] In claim 16, 

Each of the 1st, 2nd, 3rd, and 4th switches of the above is a semiconductor memory which characterizes it **** to 
include MOSFET and is characterized by ****. 
[Claim 18] In claim 16 or 17, 

The semiconductor memory characterized by impressing the electrical potential difference by which polarization of the 
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1st capacity of the above is enabled to the 1st and 2nd inter-electrode one of the above when the 1st memory cell of the 

above is chosen. 

[Claim 19] In claim 16 or 17, 

When the 1st memory cell of the above is chosen and un-choosing the 2nd, 3rd, and 4th memory cells of the above is 
supposed, It considers as the potential difference by which polarization of the 1st capacity of the above of the potential 
difference of the 1st electrode of the above and the 2nd electrode of the above is enabled. And the potential difference of 
the 3rd electrode of the above and the 4th electrode of the above, the potential difference of the 5th electrode of the 
above and the 6th electrode of the above, and the potential difference of the 7th electrode of the above and the 8th 
electrode of the above are a semiconductor memory characterized by considering as the potential difference to which 
polarization of the 2nd, 3rd, and 4th capacity of the above is not carried out. 
[Claim 20] In either of claims 16-19, 

Each of the 1st, 2nd, 3rd, and 4th capacity of the above is a semiconductor memory characterized by being ferroelectric 
capacity. 

[Claim 21] In either of claims 16-20, 

The 1st and 2nd wiring of the above is semiconductor memories characterized by being a plate line. 
[Claim 22] In either of claims 16-21, 
The 2nd data line, 

The 5th, 6th, 7th, and 8th memory cells are included, 

The 5th memory cell of the above contains the 5th capacity containing the 5th switch containing the 13th terminal 
connected to the 1st word line of the above, the 14th terminal connected to the 2nd data line of the above, and the 15th 
terminal, and the 9th electrode connected to the 15th terminal of the above and the 10th electrode connected to the 1st 
wiring of the above, 

The 6th memory cell of the above contains the 6th capacity containing the 6th switch containing the 16th terminal 
connected to the 2nd word line of the above, the 17th terminal connected to the 2nd data line of the above, and the 18th 
terminal, and the 1 1th electrode connected to the 18th terminal of the above and the 12th electrode connected to the 1st 
wiring of the above, 

The 7th memory cell of the above contains the 7th capacity containing the 7th switch containing the 19th terminal 
connected to the 3rd word line of the above, the 20th terminal connected to the 2nd data line of the above, and the 21st 
terminal, and the 13th electrode connected to the 21st terminal of the above and the 14th electrode connected to the 2nd 
wiring of the above, 

The 8th memory cell of the above contains the 8th capacity containing the 8th switch containing the 22nd terminal 
connected to the 4th word line of the above, the 23rd terminal connected to the 2nd data line of the above, and the 24th 
terminal, and the 15th electrode connected to the 24th terminal of the above and the 16th electrode connected to the 2nd 
wiring of the above, 

The 5th, 6th, 7th, and 8th capacity of the above is a semiconductor memory characterized by the ability to hold data un- 
volatilizing. 

[Claim 23] In either of claims 16-22, 

The 1st driver which drives the 1st wiring of the above, 

The semiconductor memory characterized by including further the 2nd driver which drives the 2nd wiring of the above. 
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